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ABSTRACT 

The West Lake Landfill is located near the city of St. Louis in Bridgeton, St. 
Louis County, Missouri. The site has been used since 1962 for disposing of mu­
nicipal refuse, industrial solid and liquid wastes, and construction demolition 
debris. 

This report summarizes the circumstances of the radioactive material in the 
West Lake Landfill. The radioactive material resulted from the processing of 
uranium ores and the subsequent sale by the AEC of processing residues. Pri­
mary emphasis is on the radiological environmental aspects as they relate to 
potential disposition of the material. It is concluded that remedial action 
is called for. 
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1 INTRODUCTION AND BACKGROUND 

This report summarizes the circumstances of the radioactive material in the 
West Lake Landfill (Figure 1), in particular, the radiological·environmental 
aspects as they relate to potential disposition of the material. · 

The West Lake Landfill, Inc. property is a 200 acre tract in Bridgeton, 
St. Louis County, Missouri, on the outskirts of the city of St. Louis. It is 
about 4 miles west of St. Louis• Lambert Field International Airport, near the 
intersection of interstate highways I-70 and I-270. Limestone was quarried 
there from 1939 to 1987. Also on the property is an industrial complex where 
concrete ingredients are measured and combined, and where asphalt aggregate is 
prepared. Since 1962, portions of the property have been used as landfills for 
disposing of municipal refuse, industrial solid and liquid wastes, and construc­
tion demolition debris. In 1973, soil contaminated with radioactive material 
was placed in a landfill there. 

The radioactive material originated with uranium-ore-processing residues which 
had been stored at Lambert Airport by the U.S. Atomic Energy Commission (AEC), 
and which were sold in early 1966 to the Continental Mining and Milling Company, 
of Chicago, Illinois. The AEC 1 s invitation to bid listed the following residues 
for purchase: 74,000 tons of Belgian Congo pitchblende raffinate containing 
about 113 tons of uranium; 32,500 tons of Colorado raffinate containing about 
48 tons of uranium; and 8700 tons of leached barium sulfate containing about 7 
tons of uranium. The material was moved from the airport during 1966 to nearby 
9200 Latty Avenue, Hazelwood, Missouri. In January 1967, the Commercial Dis­
count Corporation of Chicago took possession of the residues to remove moisture 
and to ship the residues to the Cotter Corporation facilities in Canon City, 
Colorado. In December 1969, the remaining material was sold to the Cotter Cor­
poration. In the following four years, the residues, with the principal 
exception of the 87DO tons of leached barium sulfate, were shipped to Canon 
City. 1 

In April 1974, Region III representatives of NRC 1 s Office of Inspection and 
Enforcement visited the Cotter Corporation•s Latty Avenue site to check on 
the progress of the decommissioning activities being performed there. This 
inspection disclosed that in 1973 Cotter Corporation had disposed of approxi­
mately 8700 tons of leached barium sulfate residues mixed with 39,000 tons of 
top soil at a local landfi11. 1 

By letter dated June 2, 1976, the Missouri Department of Natural Resources 
(MDNR) forwarded to the NRC 1 s Region III office newspaper articles which alleged 
that only 9000 tons of waste had been moved from the Latty Avenue site rather 
than 40,0DO tons and that it was moved to the West Lake Landfill rather than to 
the St. Louis Landfill No. 1. Region Ill personnel investigated the allegations 
and found that 43,000 tons of waste and soil had been removed from the Latty 
Avenue site and had been dumped at the West Lake Landfill in Bridgeton, and 
that the waste was covered with only about 3 feet of soil. 1 

Discussion with the West Lake Landfill operators indicated that all of the 
material from Latty Avenue had been disposed of in one area; however, an aerial · 

1 



N 

t 

Scale in Miles 

0 1 2 4 6 

Figure 1 Location of West Lake Landfill 
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survey of the site identified two areas of contamination. The second contami­
nated area is identified as Area 1 in Figure 2. 2 Subsequently, the NRC spon­
sored other studies that were directed at determining the radiological status of 
the landfill. An extensive survey was initiated in November 1980 by the Radia­
tion Management Corporation (RMC) under contract to the NRC. The findings were 
published in May 1982 in NUREG/CR-2722

3 
11 Radiological Survey of the West Lake 

Landfill, St. Louis County, Missouri. 11 In March 1983, the NRC through Oak 
Ridge Associated Universities (ORAU) contracted with the University of Missouri­
Columbia (UMC), Department of Civil Engineering, to describe the environmental 
characteristics of the site, conduct an engineering evaluation, and propose 
possible remedial measures for dealing with the radioactive waste at the West 
Lake Landfill. In May 1986, ORAU sampled water from wells on and close to the 
landfill to determine if the radioactive material had migrated into the ground­
water. A report is being ~repared detailing the results of the investigations 
conducted by UMC and ORAU. 

Information from all these sources and from NRC site visits forms the basis 
for this report. 

2 DESCRIPTION OF THE SITE 

Location 

The 200-acre West Lake Landfill site is situated on the southwest side of 
St. Charles Rock Road in Bridgeton, St. Louis County, Missouri (Figure 1). 2 

It is about 16 miles northwest of the downtown area of the city of St. Louis, 
and about 4 miles west of Lambert Field International Airport (Figure 1). It 
is approximately 1.2 miles from the Missouri River. 

History 

The West Lake Landfill has been used since 1962 for the disposal of municipal 
refuse, industrial solid and liquid wastes, and construction demolition debris. 
Between 1939 and the spring of 1987, limestone was quarried there. Landfill 
operations filled in some of the excavated pits from the quarry operations. 
Also on the property is an active industrial complex in which concrete ingre­
dients are measured and combined before mixing ( 11 batching11

), and asphalt 
aggregate is prepared. 

The unregulated landfill, in which the radioactive material was placed in 1973, 
was closed in 1974 by the Missouri Department of Natural Resources (MOHR). 
Also in 1974, under an MOHR permit, a newer sanitary landfill was opened and 
now operates in an adjacent area on the West Lake Landfill property. The newer 
landfill is protected from groundwater contact. The bottom of the new landfill 
is lined with clay, and a leachate collection system has been installed. Leach­
ate is pumped to a treatment system consisting of a lime precipitation unit fol­
lowed in series by an aerated lagoon and two unaerated lagoons. The final lagoon 
effluent is discharged into St. Louis Metropolitan Sewer District sewers. 2 

Ownership 

Since 1939, the West Lake Landfill has been owned by West Lake Landfill, Inc., 
of 13570 St. Charles Rock Road, Bridgeton, Missouri. 
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Contaminated Areas 

Radioactive contamination at the West Lake Landfill has been identified in two 
separate soil bodies (Figure 2). 

The northern area (referred to as Area 2) covers about 13 acres3 and lies above 
16 to 20 feet of landfill debris. The contaminated soil forms a more or less 
continuous layer from 2 to 15 feet in thickness and consists of approximately 
130,000 cubic yards of soil. Some of this contaminated soil is near or at the 
surface, particularly along the face of the northwestern berm. Beneath the 
landfill debris, the soil profile consists of 3 to 7 feet of floodplain top 
soil overlying 30 to 50 feet of sand and gravel alluvium. 

The southern area of contamination (Area 1) covers about 3 acres3 and contains 
roughly 20,000 cubic yards of contaminated soil. This body of soil is located 
east of the landfill's main office at a depth of about 3 to 5 feet and is lo­
cated over a former quarry pit which was filled in with debris. The depth of 
debris beneath the contaminated soil is unknown but is estimated to be 50 to 
65 feet. Limestone bedrock underlies the landfill debris. 2 

Topography 

About 75 percent of the landfill site is located on the floodplain of the 
Missouri River (Figure 2) at about 440 feet above mean sea level (msl). The 
site topography is subject to change because of the types of activities (e.g., 
landfilling and quarrying) performed there. However, the areas containing the 
radioactive waste have their surface at about 470 feet (msl). The surface runoff 
in the area around the landfill follows several surface drains and ditches that 
run in a northwest direction and drain into the Missouri River. 2 

Geology 

Bedrock beneath the West Lake Landfill consists of limestone that extends down­
ward to an elevation of 190 feet msl. The limestone is dense, bedded, and 
except for intermittent layers that consist of abundant chert nodules, fairly 
pure. The Warsaw Formation, which lies directly beneath the limestone, is made 
up of approximately 40 feet of slightly calcareous, dense shale; this grades 
into shaley limestone toward the middle of the formation. Bedrock beneath the 
site dips at an angle of 0.5° to the northeast. Five miles east of the site, 
the attitude of the bedrock is reversed by the Florissant Dome. 2 

Since groundwater moving through carbonate rocks often creates channels for 
rapid water flow, the possibility of this occurring in the West Lake Landfill 
area was considered. Brief obse~vation of the quarry walls at the landfill 
suggests that some of the limestone has dissolved. In a letter to West Lake 
Landfill, Inc.~ the Missouri Department of Natural Resources stated that the 
fact that grouting was necessary in the quarry area to block water inflow sug­
gests that the limestone is at least somewhat solution weathered. 4 However, 
in the draft UMC report, the opinion is expressed that the solution activity 
has apparently been limited to minor widening of joints and bedding planes near 
the bedrock surface, and that, at depth and when undisturbed, the limestone is 
fairly impervious.2 It is not clear whether the views represented by these 
statements are in conflict. 
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Soil material in the area may be divided into two categories: Missouri River 
alluvium and upland loessal soil. This demarcation is shown as the historical 
edge of the alluvial valley in Figure 2. The division is made on the basis of 
soil composition, depositional history, and physical properties. The West Lake 
Landfill lies over this transition zone. 2 

Hydrology 

Groundwater flows in the area surrounding the West Lake site through two aqui­
fers: the Missouri River alluvium and the shallow limestone bedrock. Although 
the limestone is fairly impervious and groundwater flows in most areas from the 
bedrock into the alluvium, contamination of water in the bedrock aquifer is 
possible. The base of the limestone aquifer is formed by the relatively imper­
meable Warsaw shale at an elevation of about 190 feet (msl). This shale layer 
has been reached, but not disturbed, by quarrying operations. Therefore, the 
Warsaw shale acts as an aquiclude, making contamination of the deeper limestone 
unlikely. 

The deep Missouri River alluvium, which is under about 10 feet of more-recent 
alluvium, acts as a single aquifer of very high permeability. This aquifer is 
relatively homogeneous in a downstream direction and decreases in permeability 
near the valley walls. 

The water table of the Missouri River floodplain is generally within 10 feet of 
the ground surface, but at many points it is even shallower. At any one time, 
the water levels and flow directions are influenced by both the river stage and 
the amount of water entering the floodplain from adjacent upland areas. 

Water levels recorded between November 1983 and March 1984 in monitoring wells 
at the landfill, indicate a groundwater gradient of 0.005 flowing in aN 30°W 
direction beneath the northern portion of the landfill. This represents the 
likely direction of leachate migration from the landfill. 

Since no other recharge sources exist above the level of the floodplain, the 
only water available to leach the landfill debris is that resulting from rain­
fall infiltrating the landfill surface. Because the underlying alluvial 
aquifer is highly permeable, there will be little "mounding11 of water beneath 
the landfill. Also, the northern portion of the landfill has a level surface, 
and thus it is likely that at least half of the rainfall infiltrates the sur­
face. The remaining rainfall is lost to evapotranspiration and (to a lesser 
degree) surface runoff.2 • 

No public water supplies are drawn from the alluvial aquifer near the West Lake 
Landfill. It is believed that only one private well in the vicinity of the 
landfill is used as a drinking-water supply. This well is 1.4 miles N 35°W of 
the Butler-type building on the West Lake Landfill. 

Because of the extremely low slope of the Missouri River floodplain surface, 
rain falling on the plain itself generally infiltrates the soil rather than 
running off the surface. The only streams present on the floodplain are those 
that originate in upland areas. Drainage patterns on the plain have been rad­
ically altered by flood control measures taken to protect Earth City and by 
drainage of swamps and marshes. Because of the relationship that exists 
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between river level and groundwater level in portions of the floodplain near 
the river, streams may either lose flow (at low stage) or gain flow (at high 
stage). 

The present channel of the'Missouri River lies just under 2 miles west and 
northwest of the landfill. The Missouri River stage at St. Charles (mile 28) 
is zero for a water level of 413.7 feet (msl). Average discharge of the 
Missouri River is 77,338 cubic feet per second. 

Water supplies are drawn from the Missouri River at mile 29 for the city of 
St. Charles, and the intake is located on the north bank of the river. Another 
intake at mile 20.5 is for the St. Louis Water Company's North County plant. 
The city of St. Louis takes water from the Mississippi River, which is joined 
by the Missouri River downstream from the landfill. The intake structures for 
St. Louis are on the east bank of the river, so that the water drawn is derived 
from the upper Mississippi. 2 

Demography 

Two small residential communities are present near the West Lake Landfill: 
Spanish Lake Village consists of about 90 homes and is located 0.9 mile south 
of the landfill, and a small trailer court lies across St. Charles Rock Road, 
0.9 mile southeast of the site. Subdivisions are presently being developed 1 
to 2 miles east and southeast of the landfill in the hills above the floodplain. 
Ten or more houses lie east of the landfill, scattered along Taussig Road. The 
city of St. Charles is located north of the Missouri River, more than 2 miles 
from the landfill.2 . 

Population density on the floodplain is generally less than 26 persons per square 
mile, but the daytime population (including factory workers) is much greater than 
the number of full-time residents. Earth City Industrial Park is located on the 
floodplain 0.9 to 1.2 miles northwest of the landfill. The Ralston-Purina 
facilities are located 0.2 mile northeast of the Butler-type building at the 
landfill. Considering that land in this area is relatively inexpensive and that 
much of it is zoned for manufacturing, industrial development on the floodplain 
will likely increase.2 

3 RADIOLOGICAL SURVEYS 

From August 1980 through the summer of 1981, the Radiation Management Corpora­
tion (RMC), under contract to the NRC, performed an onsite evaluation of the 
West Lake Landfill 3 to define the radiological conditions at the landfill. The 
results were utilized ih performing this determination regarding whether or 
not remedial actions should be taken. 

The area to be surveyed was divided into 33-foot grid blocks and included the 
following measurements: 

(1) external gamma exposure rates 3.3 feet above the ground surface and 
beta-gamma count rates 0.4 inch above the surface; 

(2) radionuclide concentrations in surface soils; 

(3) radionuclide concentrations in subsurface deposits; 
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(4) total ( 11 gross 11
) activity and radionuclide concentrations in surface and 

subsurface water samples; 

(5) radon flux emanating from surfaces; 

(6) airborne radioactivity; and 

(7) total activity in vegetation. 

External Gamma 

The two areas of elevated external (gamma) radiation levels, as they existed in 
November 1980 at the time of the preliminary RMC site survey, both contained 
places where levels exceeded 100 ~R per hour at 3.3 feet. In Area 2, gamma 
levels as high as 3000 to 4000 ~R per hour were detected. The total areas ex­
ceeding 20 ~R per ho~r were about 2 acres in Area 1 and 9 acres in Area 2.3 
(The criterion of 20 ~R per hour is derived from the NRC•s Branch Technical 
Position, 46 FR 52061, October 23, 1981, which aims at exposure rates less 
than 10 ~R per hour above background levels; background radiation was taken to 
be 10 ~R per hour also.) 

External gamma levels were measured in May and July of 1981. These levels were 
significantly smaller than the November 1980 values, especially in Area 1, 
because approximately 4 feet of sanitary fill had been added to the entire area, 
and an equal amount of construction fill was added to most of Area 2. As a 
result, only a few thousand square feet in Area 1 exceed 20 ~R per hour. In 
Area 2, the total area exceeding 20 ~R per hour decreased by about 10 percent, 
and the highest levels were about 1600 ~R per hour near the Butler-type 
building. 3 

Surface Soil Analysis 

A total of 61 surface soil samples were gathered and analyzed on site for gamma 
activity. Concentrations of U-238, Ra-226, Ra-223, Pb-211, and Pb-212 were 
determined for each sample. In all soil sampl~s, only uranium and/or thorium 
decay chain nuclides and K-40 were detected. Offsite background samples were 
on the order of 2 pCi per gram for Ra-226. Onsite samples ranged from about 1 
to 21,000 pCi Ra-226 per gram and from less than 10 to 2100 pCi U-238 per gram. 
In samples in which elevated levels of Ra-226 were detected, the concentrations of 
U-238 were generally one-half to one-tenth of those of Ra-226. In cases of 
elevated sample activity, daughter products of both U-238 and U-235 were 
found. 3 · 

In general, surface activity was limited to Area 2, as indicated by the surface 
beta-gamma measurements. Only two small regions in Area 1 showed surface con­
tamination; both were near the access road across from the site offices. 

In addition to onsite gamma analyses, 12 samples were submitted to RMC 1 s radio­
chemical laboratories for thorium and uranium radiochemical determinations. 
The results of these measurements (Table 4 of NUREG/CR-2722) show that all sam­
ples contained high levels of Th-230. The ratio of Th-230 to Ra-226 (inferred 
from Bi-214) generally ranges from 4:1 to 40:1. 
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Subsurface Soil Analysis 

Subsurface contamination was assessed by extensive 11 logging11 of holes drilled 
through the landfill. Several holes were drilled in areas known to contain con­
tamination, then additional holes were drilled at intervals in all directions 
until no further contamination was detected. A total of 43 holes were drilled 
(11 in Area 1 and 32 in Area 2), including 2 offsite wells for monitoring water. 
All holes were drilled with a 6-inch auger and were lined with 4-inch PVC 
(polyvinyl chloride) casing.s 

Each hole was scanned with a 2-inch Nal(Tl) detector and rate meter system for 
an initial indication of the location of subsurface contamination. On the basis 
of the initial scans, 19 holes were selected for detailed gamma logging using 
the intrinsic germanium (IG) detector and multiple channel analyzer. Concentra­
tions of Ra-226, as determined by the IG system, ranged from less than 1 pCi per 
gram to 22,000 pCi per gram. 3 

It was determined that the subsurface deposits extended beyond areas in which 
surface radiation measurements exceeded the reference level of 20 ~R per hour. 
The lateral extent of material exceeding 5 pCi Ra-226 per gram, including 
both surface and buried materials, is shown on Figure 2. The total difference 
in areas is about 5 acres. 

The surface elevations vary by about 20 feet,' and the highest elevations occur 
at locations of more recent fill. Contaminated soil (>5 pCi Ra-226 per gram) 
is found from the surface to depths as great as 20 feet below the surface. In 
general, the contamination appears to be a continuous single layer ranging from 
2 to 15 feet thick and covering 16 acres. 3 

Nonradiological Analysis 

Six composite samples were submitted to RMC's Environmental Chemistry Labora­
tory for priority pollutant analysis. Five samples were taken from auger holes 
(one from Area 1 and four from Area 2) and the sixth was taken from sludge from 
the West Lake Landfill leachate treatment plant. The analysis shows organic 
solvents present in the Area 2 samples. Positive results were reported for 25 
listed organic compounds. Chromium, copper, lead, nickel, and zinc were the 
predominant elemental priority pollutants detected. The analysis of the 
sample from the leachate treatment sludge showed that it had smaller pollutant 
concentrations than the samples from the auger holes. 3 . 

Chemical analyses of material from the radioactive layer from both areas were 
also performed by RMC's laboratory. In most cases, elevated levels of barium 
and lead were found. 

Background Radioactivity Measurement 

Several offsite locations (within a few miles of the West Lake Landfill) were 
selected for reference background measurements. Background values were all 
within the normal range. The gamma exposure rates were 8 and 10.6 ~R per hour. 
Radium-226 concentrations in soil were 2.5 and 2.6 pCi per gram. Radon flux 
from the ground surface was 0.50 and 0.58 pCi per square meter-second; working 
level values were 0.0011, 0.0017, and 0.005 WL. 3 
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Airborne Radioactivity Analysis 

Both gaseous and particulate airborne radioactivity were sampled and analyzed 
during this study. Since it was known that the buried material consisted par­
tially or totally of uranium. ore residues, the sampling program concentrated on 
measuring radon and its daughters in the air. Two methods were used: the first 
was a scintillation flask (accumulator) method for radon gas, and the second 
was analysis of filter paper activity for particulate daughters. A series of 
grab samples using the accumulator method were taken between. May and August of 
1981. A total of 111 samples from 32 locations were collected. Measurable 
radon flux levels ranged from 0.2 pCi per square meter-second in low background 
areas to 865 pCi per square meter-second in areas of surface contamination.3 

At three locations, measurements were repeated over a period of 2 months. Sig­
nificant fluctuations were observed at two locations. The fact that these fluc­
tuations were real and not measurement artifacts was later confirmed by dupli­
cate charcoal canister samples. 

A set of 10-minute, high-volume, particulate, air samples was taken to determine 
both short-lived radon daughter concentrations and long-lived gross alpha activ­
ity. The highest levels (0.031 WL) were detected in November 1980, near and 
inside the Butler-type building. These two samples approximately equal NRC 1 s 
10 CFR Part 20, Appendix 8, alternate concentration limit of one-thirtieth WL 
for unrestricted areas. In addition to the routine 10-minute samples, five 
20-minute, high-volume, air samples were takenand counted immediately on the IG 
gamma spectroscopy system to detect the presence of Rn-219 daughters. All 
samples were taken near surface contamination. Concentrations of Rn-219 
daughters ranged from 6 x 10- 11 to 9 x 10- 10 ~Ci per cubic centimeter. 3 

Vegetation Analysis 

Vegetation samples collected by RMC included weed samples from onsite locations 
and farm crop samples (winter wheat} near the northwest boundary of the land­
fill. This location was chosen because water could run off from the fill onto 
the farm field. No elevated activities were found in these samples. 3 

Water Analysis 

A total of 37 water samples were taken by RMC and analyzed for gross alpha and 
beta activity. Four samples were taken in the fall of 1980 and the remainder 
in the spring and summer of 1981. One sample was equal to the U.S. Environmen­
tal Protection Agency (EPA) gross-alpha-activity standard for drinking water of 
15 pCi per liter and that was a sample of standing water near the Butler-type 
building. Several samples, including all the leachate treatment plant samples, 
exceeded the EPA drinking water action level· for gross beta activity. Subse­
quent isotopic analyses indicated that the beta activity could be attributed to 
K-40. None of the offsite samples exceeded either EPA standard. 3 

In 1981, the Missouri Department of Natural Resources collected 41 water samples 
that RMC analyzed for radioactivity. Of these samples, 5 were background, 10 
were onsite surface water, 10 were shallow groundwater standing in boreholes, 
and 16 were landfill leachate. From these data, background activity is esti­
mated as 1.5 pCi gross alpha activity per liter and 30 pCi gross beta activity 
per liter. One groundwater sample was at 15 pCi gross alpha per liter, and one 
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surface water sample was 45 pCi per liter. Most of the leachate samples were 
above 50 pCi beta per liter. 3 

In addition, groundwater samples in 11 perimeter monitoring wells at the West 
Lake Landfill were taken by the Reitz and Jens Engineering firm on November 15, 1983, 
and by University of Missouri at Columbia {UMC) personnel on March 21, 1984. 
In both sampling times, one well, but not the same one, exceeded the EPA's 
drinking water standard of 15 pCi per liter (18.2 pCi per liter in 1983 and 20.5 
pCi per liter in 1984). On May 7 and 8, 1986, Oak Ridge Associated Universities 
(ORAU) personnel took water samples from 44 perimeter wells; only one (by Old 
St. Charles Rock Road) with 17 pCi alpha activity per liter exceeded the drinking 
water standard. 2 . 

The operators of the landfill, West Lake Landfill, Inc., have an ongoing hydro­
geologic investigation of the site, which also involves analyses of monitoring 
well samples for radioactivity and for priority pollutants. 4 

4 ESTIMATION OF RADIOACTIVITY INVENTORY 

Soil sample analyses have shown that the radioactive material in Areas 1 and 2 
of the landfill consists almost entirely of natural· uranium and its radioactive 
decay products. 

The analyses of soil samples indicate that the naturally occurring U-238 to 
Th-230 to Ra-226 equilibrium has been altered and that the ratio of Ra-226 to 
U-238 is on the order of 2:1 to 10:1; the ratio of Th-230 to Ra-226 generally 
ranges from 4:1 to about 40:1. These ratios are in accord with the history 
of the radionuclide deposits in the West lake landfill, i.e., that they came 
from the processing of uranium ores. The indicator radionuclides for assess­
ment of the radiological impacts of the material are therefore U-238, Th-230, 
and Ra-226. 

Using the RMC data and averaging the auger hole measurements over the volumes 
of radioactive material found in Areas 1 and 2, a mean concentration of 90 pCi 
per gram was calculated for Ra-226. 2 For the ratio of Th-230 to Ra-226, the 
RMC data3 range from 4:1 to 40:1; data from samples taken in 1984 along the 
berm range up to almost 70:1.s A further consideration is that the material 
came from Cotter Corporation's latty Avenue site (later sold to Futura Coatings, 
Inc.). Measurements at the Latty Avenue site are variously reported as up to 
180:16 and about 300:1. 7 Some material of that nature might have been trans­
ferred along with the barium sulfate residues. To ensure conservatism in esti­
mating the long-term in-growth of Ra-226, the NRC staff used a ratio of 100:1 
to estimate the Th-230 activity. Similarly, the Ra-226:U-238 ratio ranges 
from 2:1 to 10:1. This ratio is less critical to the radiological aspect of 
the site and has been estimated to be 5:1 for purposes of calculation. 

Using the Th-230:Ra-226 ratio of 100:1, the Th-230 activity is 9000 pCi per 
gram. If the U-238 concentration (as well as U-234 which would be similarly 
separated from the ore) is a factor of 5 less than Ra-226, this implies about 
18 pCi U-238 per gram. The total mass of radioactive material in the land-
fill was estimated by visually integrating the volume of radioactive material 
from graphs and multiplying by an average soil density, resulting in 
1.5 x 1011 grams (150,000 metric tons) of contaminated soil. 

11 



These numbers indicate that there are about 14 Ci of Ra-226 contained with its 
decay products in the radioactive material in the landfill. The material also 
contains about 3 Ci each of U-238 and U-234, and about 1400 Ci of Th-230. 
These estimates indicate the order of magnitude of the quantities to be dealt 
with, although the estimate for Th-230 is regarded as conservatively large. 

5 APPLICABILITY OF THE BRANCH TECHNICAL POSITION 

The NRC has established a Branch Technical Position (BTP) which identifies five 
acceptable options for disposal or onsite storage of wastes containing low 
levels of uranium and thorium (46 FR 52061, October 23, 1981). 8 

The concentrations permitted under each disposal option are shown in Table 1. 

Table 1 Summary of maximum soil concentrations permitted 
under disposal options 

Source: 46 Fede~al Register 52061 

Kind of material 1~ 

Natural thorium (Th-232 + Th-228) 10 
with daughters present and in 
equilibrium. (pCi/g) 

·Natural uranium (U-238 + U-234) 10 
with daughters present and in 
equilibrium. (pCi/g) 

Disposal options 

50 

40 

aBased on EPA uranium mill tailings cleanup standards. 
bconcentrations based on limiting individual doses to 
170 mrem per year. 

500 

200 

cConcentration based on limiting equivalent exposure to 0.02 
WL or less. · 

dconcentrations based on limiting individual intruder doses 
to 500 mrem per year and, in cases of natural uranium, lim­
iting exposure to Rn-222 and other airborne alpha emitters 
to 0.02 WL or less. 

Options 1-4 provide methods under 10 CFR 20.302, for onsite disposal of 
slightly contaminated materials, e.g., soil, if the concentrations of radio­
activity are small enough and other circumstances are satisfactory. The fifth 
option consists of onsite storage pending availability of an appropriate 
disposal method. 

The material present in the West Lake Landfill is a form of natural uranium with 
daughters, although the daughters are not now in equilibrium. As mentioned in 
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Section 4, the average concentration of Ra-226 in the West Lake Landfill wastes 
is about 90 pCi per gram, which (considered by itself) falls into Option 4 of 
the BTP since Option 4 criterja are controlled by the Ra-226 content in the 
wastes (i.e., 200 pCi of U.-238 plus U-234 per gram would be accompanied by 
100 pCi of Ra-226 per gram). However, because of the large ratio of Th-230 
radioactivity to that of Ra-226, the radioactive decay of the Th-230 will in­
crease the concentration of its decay product Ra-226 until these two radionu­
clides are again in equilibrium. Assuming the ratio of activities of 100:1 used 
above, the Ra-226 activity will increase by a factor of five over the next 
100 years, by a factor of nine 200 years from now, and by a factor of thirty­
five 1000 years from now. All radionuclides in the decay chain after Ra-226 
(and thus the Rn-222 gas flux) will also be increased by similar multiples. 
Therefore, the long-term Ra-226 concentration will exceed the Option 4 criteria. 
Under these conditions, onsite disposal, if possible, will likely require 
moving the material to a carefully designed and construc~ed "disposal cel1. 11 

6 REMEDIAL ACTION ALTERNATIVES EXAMINED 

The evaluation performed by staff of the University of Missouri at Columbia 
addresses six potential remedial action alternatives, including that of leav-
ing the radioactive material as it is, designated Option A. 2 Option D is 
the option of excavating the material and shipping it to another site for 
disposal. Options B, C, E, and F address different approaches to stabilizing 
the material on the West Lake Landfill site, 'primarily as temporary remedial 
actions. Options B, C, and F leave most of the radioactive material where it 
is but include a variety of measures to contain it and its radon releases and 
gamma emissions. Option E addresses the approach of constructing an onsite 
earthen cell, similar to a disposal cell, and moving the radioactive material 
into it. Under Option F, the radioactive material would be left in place and 
separate slurry walls would be built downgradient of Areas 1 and 2 to con­
strain groundwater motion. The estimated costs of Options B through F range 
from about $370,000 (Option B) to about $5,500,000 (Option F) in 1984 dollars. 
The estimate for Option D is about $2,500,000, but this does not include the 
cost of transporting the material to another site and disposing of it there; in 
the staff•s judgment, this could increase the cost by as much as a factor of ten. 

Further studies are necessary to determine the most practical approach to 
disposal of this material. 

7 FACTORS CONTRIBUTING UNCERTAINTY 

The presence in the landfill of other substances listed as hazardous by the 
U.S. Environmental Protection Agency raises issues of whether the waste is 
mixed waste (i.e., both radioactive and chemically hazardous), and whether 
the landfill must also be disturbed to provide for proper containment of the 
chemical wastes. 

The manner of placing the 43,000 tons of contaminated soil in the landfill 
caused it to be mixed with additional soil and other material, so that now an 
appreciably larger amount is involved. If it must be moved, it is not certain 
whether the amount requiring disposal elsewhere is as little as 60,000 tons 
or even more than 150,000 tons. 
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Because the controlling radionuclide (Th-230) has no characteristics that make 
it easy to measure quantitatively in place, as can be done for the Ra-226 with 
its decay products, the large but variable ratio of ·Th-230 to Ra-226 and its 
decay products makes the delineation of cleanup more difficult. When the ratio 
is so large (20:1 or more), even a small concentration of Ra-226 in 1988 im­
plies such a large concentration later that it will be necessary to employ more 
difficult measurement techniques to confirm that the cleanup has been 
satisfactory. 

Any possibility of disposal on site will depend on adequate isolation of the 
waste from the environment, especially for protection of the groundwater. It 
is unclear whether the area•s groundwater can be protected from onsite disposal 
at a reasonable cost. This matter will require additional investigation. 

8 SUMMARY 

In 19i3, radioactively contaminated soil amounting to approximately 43,000 tons 
was deposited in the West Lake Landfill near St. Louis, Missouri. The material 
originated with decontamination efforts at the Cotter Corporation•s Latty Avenue 
plant. Disposal in the West Lake Landfill was not authorized by the NRC. State 
officials were not notified of this disposal in 1973 because the landfill was 
not regulated by the State at the time. 

In the period 1980-1981, Radiation Management Corporation (RMC) of Chicago, 
Illinois, under contract to the NRC, performed a detailed radiological survey 
of the West Lake Landfill. This survey showed that the radioactive contaminants 
are in two areas. The northern area (Area 2) covers about 13 acres. The 
radioactive debris forms a layer 2 to 15 feet thick, exposed in only a small 
area on the landfill surface and along the berm on the northwest face of the 
landfill. The southern area (Area 1) contains a relatively minor fraction of 
the debris covering approximately 3 acres with most of the contaminated soil 
buried with about 3 feet of clean soil and sanitary fill. 

The RMC survey showed that the radioactivity is from the naturally occurring 
U-238 and U-235 series with Th-230 and Ra-226 as the radionuclides that dom­
inate radiological impact. The survey data indicate that the average Ra-226 
concentration in the radioactive wastes is about 90 pCi per gram; the staff 
estimates the average Th-230 concentration to be about 9000 pCi per gram. 
Since Ra-226 has been depleted with respect to its parent Th-230, Ra-226 ac­
tivity will increase in time (for example, over the next 200 years, Ra-226 
activity will increase ninefold over the present level). This increase in 
Ra-226 must be considered in evaluating the long-term hazard posed by this 
radioactive material. 

In addition to RMC 1 s radiological survey, soil and water samples were collected 
and analyzed by others, including ORAU. UMC, and MDNR. Occasionally a sample of 
water from a monitoring well exceeds slightly the EPA drinking water standard of 
15 pCi gross alpha per liter. Sample analyses for priority pollutants (non­
radioactive hazardous substances) show a number of listed pollutants are present. 
The landfill operators are also conducting a hydrogeological investigation. 

From the RMC, UMC, and ORAU surveys conducted at the West Lake Landfill site 
the staff has made the following findings: 
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(1) There is a large quantity (on the order of 150,000 tons) of soil contami­
nated with long-lived radioactive material in the West Lake Landfill. 
Almost all the radioactivity consists of natural uranium and its radio­
active decay products. 3 

(2) Based on the radiological surveys, the radioactive wastes as presently 
stored at the West Lake Landfill do not satisfy the conditions for 
Options 1-4 of the NRC's Branch Technical Position (BTP) regarding the 
disposal of radioactive wastes containing uranium or thorium residues. 8 

(3) A dominant factor for the future is that the average activity concentration 
of Th-230 is much larger than that of its decay product Ra-226, indicating 
a significant increase in the radiological hazards in the years and 
centuries to come. 

(4) Some of the radioactive material on the northwestern face of the berm has 
no protective cover of soil to prevent the spread of contamination and 
attenuate radiation. 

(5) Slightly more than 8 acres of the site exceed 20 ~R per hour; the highest 
reading of 1600 ~R per hour occurs near the Butler-type building. 

(6) Radon and daughters were measured at 0,031 WL in and around the Butler-type 
building. This exceeds the BTP value of 0.02 WL. 

(7) Based on monitoring-well sample analyses, some low-level contamination of 
the groundwater is occurring, indicating that the groundwater in the 
vicinity is not adequately protected by the present disposition of the 
wastes. ~. 

(8) Although these radiological conditions indicate that remedial action is 
needed, it is unlikely that anyone has receive~ significant radiation 
exposures from the existing situation. 

(9) Sampling results show that chemically hazardous materials have been dis­
posed of adjacent to or possibly mixed with the radioactive material. 3 

It is possible that part of the radioactive material has become "mixed'' 
waste. 

From these findings and the information developed to date, the NRC staff con­
cludes: (1) measures must be taken to establish adequate permanent control of 
the radioactive waste and to mitigate the potential long-term adverse impacts 
from its existing temporary storage conditions and (2) the information devel­
oped to date is inadequate for a technological determination of several impor­
tant issues, i.e., whether mixed wastes are involved, and whether onsite dis­
posal is practical technologically, and, if so, under what alternative methods. 

As indicated by the estimates developed by UMC~ remedial action will be costly. 
Further, the investigations to develop the necessary information to resolve 
major questions and to provide a sound basis for evaluation of the feasibility 
of disposal alternatives may also be costly. Therefore, it is necessary to 
determine the way to accomplish the further studies and remedial actions that 
are needed. 
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PREFACE 

This report has as its basis a characterization of the West Lake Landfill site 
and evaluation of some potential remedial measures performed primarily by 
S. K. Banerji, W. H. Miller, J. T. o•connor and l. S. Uhazy of the University 
of Missouri-Columbia. The Nuclear Regulatory Commission received the first 
and second drafts, then titled 11 Engineering Evaluation of Options for Disposition 
of Radioactively Contaminated Residues Presently in the West Lake Landfill, St. 
Louis County,.Missouri, 11 in 1984; thus most of the information in this report 
dates from 1983-1984. However, some more recent data, principally water sampling 
results, have been added. Waste disposal and other industrial activities have 
continued on the 200 acre site, as have activities in the vicinity, resulting 
in changes in details of topography, roads, etc. To provide a more complete 
view of the radioactive material in the landfill, use has been made of figures 
from the report titled 11 Radiological Survey of the West Lake Landfill, St. Louis 
County, Missouri, 11 NUREG/CR-2722, May 1982. 

The remedial action concepts in this report are those proposed by the contractor. 
Judgments expressed in this report about these concepts are in general those of 
the contractor, and 
latory Commission. 
based on radium-226 
upon the thorium-230 

do not necessarily represent the views of the Nuclear Regu­
For example, the cost estimates for these concepts are 
concentrations whereas the long-term issue is dependent 
concentrations. 

Although some of its information has not been updated since 1984, this report is 
.being released so as to make its collected information available to interested 
parties. 
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ABSTRACT 

The West lake landfill is near the city of St. louis in Bridgeton, St. louis 
County, Missouri. In addition to municipal refuse, industrial wastes and demo­

lition debris, about 43,000 tons of soil contaminated with uranium and its radio­

active decay products were placed there in 1973. After learning of the radioac­
tive material in the landfill, the U.S. Nuclear Regulatory Commission (flRC) had 
a survey of the site's radioactivity performed and, ~n 1983, contracted, through 
Oak Ridge Associated Universities (ORAU), with the University of Missouri­
Columbia (UMC) to characterize the eRvironment of the site, conduct an engineer­
ing evaluation, and propose remedial measures. This report presents a descrip­
tion of the results of the UMC work, providing the environmental characteristics 
of the site, the extent and characteristics of the radioactive material there, 
some considerations with regard to potential disposal of the material, and some 
concepts for remedial measures. 
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SUMMARY 

In 1973, approximately 7900 metric tons (mt) (8700 short tons) of radioactively 

contaminated barium sulfate (BaS04 ) residues were mixed with about 35,000 mt 
(39,000 t) of soil, and the entire volume was placed in the West Lake Landfill 
in St. Louis County, Missouri. This material resulted from decontamination 
efforts at the Cotter Corporation•s. Latty Avenue plant where the material had 
been stored. ~isposal in the West lake Landfill was not authorized by the 
Nuclear Regulatory Commission (NRC) and was contrary to the disposal location 
indicated in the NRC records. State officials were not notified of this dis­
posal since the landfill was not regulated by the State at the time. Although 
the contamination does not present an immediate health hazard, authorities have 
been concerned about whether this material poses a long-term health hazard to 
workers and residents of the area and what, if any, remedial action is necessary. 

In 1980-81, Radiation Management Corporation (RMC) of Chicago, Illinois, 
performed a detailed radiological survey of the West Lake landfill under con­
tract to the NRC {NUREG/CR-2722). This survey was performed to determine the 
extent of radiological contamination. Before this survey, little was known 

about the location or activity of radionuclide-bearing soils in the landfill. 
~This survey showed that the radioactive contaminants are in two areas. The ~ 

northern area (Area 2) covers about 13 acres. The radioactive debris forms a 
layer 2 to 15 feet thick, exposed in only a small area on the landfill surface 
and along the berm on the northwest face of the landfill. The &outhern area 

(Area 1) contains a relatively minor fraction of the debris covering approxi­
mately 3 acres with most of the contaminated soil buried with about 3 feet of 
clean soil and sanitary fill. 

The RMC survey showed that the radioactivity is from the naturally occurring 
U-238 and U-235 series with Th-230 and Ra-226 as the radionuc1ides that dominate 

radiological impact. The survey data indicate that the average Ra-226 concen­

tration in the radioactive wastes is about 90 pCi per gram; the average Th-230 
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concentration is estimated to be about 9000 pCi per gram. Since Ra-226 has 
been depleted with respect to its parent Th-230, Ra-226 activity will increase 
in time (for example, over the next 200 years, Ra-226 activity will increase 
ninefo~d over the present level). This increase in Ra-226 must be considered 
in evaluating the long-term hazard posed by this radioactive material. 

In addition to RMC's radiological survey, soil and water samples were collected 
end analyzed by others, including Oak Ridge Associated Universities (ORAU), and 
'the University of Missouri-Columbia (UMC). -·occasionally a sample of water from 
.a monitoring well exceeds slightly the EPA drinking water standard of 15 pCi 
1Jross alpha per liter. ·,sample analyses for priority pollutants (non-radioactive 
hazardous substances) show a number of listed pollutants are present. 

On the basis of radiological surveillance conducted by RMC, UMC, and ORAU, the 
following areas of concern have been identified: 

(1) Radioactive soil is eroding from the northwestern face of the berm, and is 
being transported off site. 

(2) Radon gas had been observed to accumulate to an unacceptable level 
in the Butler-type building on site. This building has since been removed. 

(3) Some degree of radiological contamination has been found in the wells 

that monitor the perimeter. 

(4) Surface exposure rates over much of the contaminated areas are greater 

than 20 IJR/hr. 

In March 1983, the NRC through ORAU, contracted with UMC to conduct an 
engineering evaluation of the site and propose possible remedial measures for 
NRC's consideration for dealing with the radioactive waste at the West Lake 
Landfill. The following six remedial options were proposed and evaluated in 

this study. 

o Option A - No remedial action 

o Option 8 - Stabilization onsite with restricted land use 

X 



0 

0 

0 

0 

Option C -
Option D -

Option E -
Option F -

Extending the landfill offsite with restricted land use 
Removal and relocation of the contaminated material to an 
authorized disposal site 
Excavation and temporary onsite storage in a trench 
C~nstruction of a slurry wall to prevent leachate from 
migrating off site 

It is noted that some of the above alternatives for remedial action were 
initially evaluated with the objective of permanent disposal of the waste at 
the site. 
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1 INTRODUCTION 

The West Lake Landfill is located in St. Louis County, Missouri, 6 km (3.7 
miles) west of Lambert Field International Airport (Figure 1.1) and southwest 

of St. Charles Rock Road in Bridgeton, Missouri. The site has been used since 
1962 for disposing of municipal refuse, industrial solid and liquid wastes, and 
construction demolition debris. In addition, the landfill is an active indus­
trial complex on which concrete ingr~dients are measured and combined before 
mixing (''batching"), and asphalt aggregate is prepared. Limestone ceased to be 
quarried in the spring of 1987. 

In 1973, 7900 metric tons [(mt) (8700 short tons)] of radioactively contaminated 
barium sulfate (BaS04 ) residues from uranium and radium processing were mixed 
with an estimated 35,000 mt (39,000 tons) of soil and deposited in the West Lake 
Landfill. Previously, this material was located at the Cotter 'orporation's 
Latty Avenue facility in Hazelwood, Missouri, and was removed during decontam­
ination work. It is not known what levels of contamination were alre~dy in 
the .soil before the barium sulfate residues were mixed into it. Disposal in the 
West Lake Landfill was unauthorized and contrary to the disposal location 
indicated in the U.S. Nuclear Regulatory Commission's (NRC's) records. 

Subsequently, the NRC sponsored studies that were directed at determining the 
radiological status of the landfill. In 1978, an aerial radiological survey 
revealed two areas within the landfill where the gamma radiation levels indi­
cated radioactive material had been deposited. A •ore extensive survey was 
initiated in Hovember 1980 by the Radiation Management Corporation (RMC) under 

contract to the NRC. 

In March 1983, the NRC through Oak Ridge Associated Universities (ORAU) con­
tracted with the University of Missouri-Columbia Department of Civil Engineering 

to describe the environmental characteristics of the site, conduct an engineering 

evaluation, and propose possible remedial measures for dealing with the radio­
active waste at the West Lake Landfill. In May 1986, ORAU sampled water from 
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wells on and close to the landfill to determine if the radioactive material had 
migrated into the groundwater. 

Information from all these sources forms the basis for this report. 
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2 SITE DESCRIPTION 

This chapter presents a historical and environmental description of the West Lake 

Landfill site located in St. Louis County, Missouri. 

2.1 Location 

The 81-hectare {ha) (200-acre) West. Lake Landfill property is situated between 

the St. Charles Rock Road and the Old St. Charles Rock Road in Bridgeton, 
Missouri. The southeastern and northwestern parts of the landfill abut farm­

land. Several commercial and industrial facilities are located near the land­

fill (Figure 2.1). The nearest residential area is a trailer park-located 

approximately 1 krn (0.6 mile) to the southeast. A major portion of the land­

fill (roughly the northern three-fourths of the site) is located on the 

floodplain, approximately 2 km (1.2 miles) from the Missouri River. 

2.2 Zoning 

The zoning plan obtained from the Bridgeton Planning and Zoning Department for 

properties on and adjacent to the landfill is shown in Figure 2.2. A portion 

of the landfill~ including site Area 1, is zoned M-1, which is designated for 

light manufacturing~ the northwest part of the landfill, including Area 2, is 

zoned as single-family residential (R-1). This R-1 zoning indicates the use to 

which the land was originally intended. However, the landfill was extended over 

the land zoned R-1, and the zoning plan was simply not changed to reflect the 

new usage. Other discrepancies between land use and zoning are found in the 

nearby Earth City Industrial Park (William Canney, Safety Supervisor of West 

Lake Landfill, Inc., personal communication, March 1984). The land across 

St. Charles Rack Road is zoned for light and heavy manufacturing. The 

remainder of the property surrounding the landfill is zoned residential and 

business. 
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2.3 History 

The West Lake Landfill was started in 1962 for the disposal of municipal and 
industrial solid wastes, and to fill in the excavated pits from the quarry · 

operations that had been performed at the site since 1939 (Canney, personal 

communication, March 1984). In 1974, the landfill was closed by the Missouri 

Department of Natural Resources (MDNR) (Karch, 1976). A new sanitary landfill, 
in an area of the West lake Landfill property which fs protected from ground­
water contact, now operates under an MDNR permit. 

This new part of the landfill was opened in 1974. The bottom is lined with 
clay and a leachate collection system has been installed. Leachate is pumped 
to a treatment system consisting of a lime precipitation unit followed in 
series by an aerated lagoon and two unaerated lagoons. The final lagoon 
effluent is discharged into St. Louis Metropolitan Sewer District sewers. 

The quarrying operation ceased in the spring of 1987 because not enough 11 good 
roc~' was left at the site. 

2.4 Ownership . 
' 

The West Lake Landfill was owned from 1939 until 1988 by West Lake Landfill, 
Inc., of 13570 St. Charles Rock Road, Bridgeton, Missouri. Most of the 

landfill was sold in 1988 to Laidlaw Industries, Inc. The two areas which 
contain the radioactive material were retained by West Lake Properties as the 
principal properties of a subsidiary named Rock Road Industries, Inc. 

2.5 Contaminated Areas 

Radioactive contamination at the West Lake Landfill has been identified in two 
separate soil bodies (Figure 2.3). Comparisons of radionuclide quantities and 
of the activity ratios between radionuclides not in secular equilibrium, indicate 
that the radioactive contamination in the separate soil bodies was derived from 
the same source, i.e., the Cotter Corporation's former Latty Avenue facility 

in Hazelwood, Missouri (NRC, NUREG/CR-2722). 
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The northern area (referred to as Area 2) of contamination shown on Figure 2.3 +t 
covers an area of 5.2 ha (13 acres) and lies above 5 to 6 m (16-20 ft) of land­
fill debris. The contaminated soil forms a more or less continuous layer from 
1 to 4 m (3 to 13 ft) in thickness, and amounts to approximately 100,000 m3 
(130,000 yd3 ). Some of this contamin~ted soil is near or at the surface, 

particularly along the face of the northwestern berm. Beneath the landfill 
debris, the soil profile consists of 1 to 2m (3 to 7 ft) of floodplain top 
soil overlying 10 to 15 m (33 to 50 ft) of sand and gravel alluvium. 

The southern area of contamination (referred to as Area 1) shown on Figure 2.3 
covers approximately 1.1 ha (3 acres) and contains roughly 15,000 m3 

(20,000 yd3 ) of contaminated soil. This body of soil is located east of the 
landfill's main office at a depth of.about 1m (3 to 5 ft), and is located over a 
former quarry pit, which was filled in with debris. The depth of debris beneath 
the contaminated soil is unknown, but is estimated to be 15 to 20 m (50 to 65 ft). 
Limestone bedrock underlies the landfill debris. 

2.6 Topography 

About 75% of the landfill site is located on the floodplain of the Mi•souri 
River. The site topography is subject to change because of the types of activ­
ities (e.g., landfilling and quar~ing) performed there. Figure 2.3 shows a 
contour map of the site as of July 1986. The surface runoff follows several 
surface drains and ditches which run in a northwest direction and drain into 
the Missouri River. 

2.7 Geology ' 
2.7.1 Bedrock 

Bedrock beneath the West Lake Landfill consists of Mississippian age limestone 
of the Meramacean Series of the St. Louis and Salem formations, which extends 
downward to an elevation of 58 m (190 ft) mean sea level (msl) (Figure 2.4).* 

*Missouri Department of Natural Resources, Division of Geology and Land 
Survey, Rolla, Missouri, Well Log Files. 
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The limestone is dense, bedded, and fairly pure except for intermittent layers 
which consist of abundant chert nodules. The Warsaw Formation--also of 

Mississippian age--lies directly beneath the limestone. The Warsaw is made up 
of approximately 12 m (38 ft) of slightly calcareous, dense shale; this grades 
into shaley limestone toward the middle of the formation (Figure 2.4) {Spreng, 

1961). Bedrock beneath the site dips at an angle of 0.5° to the northeast. 
Eight kilometers (5 miles) east of the site, the attitude of the bedrock is 

reversed by the Florissant Dome; the bedrock dips radially outward from the 
apex of this dome at a low angle (Martin, 1966). 

Since karst (solution) activity often occurs in carbonate rocks, the possibil­
ity of its occurrence in the West Lake Landfill area was considered. Brief 
observation of the quarry walls at the landfill suggests that some solution of 
the limestone has occurred, but this solution activity has apparently been 
limited (see Section 2.8.1) to minor widening of joints and bedding planes near 
the bedrock surface. Although karst activity within the limestone is relatively 
minor, the upper surface of the bedrock is irregular and pitted as a result of 
solution (Lutzen and Rockaway, 1971). This alteration of the bedrock surface 
is greatest beneath the Missouri River floodplain. 

2.7.2 Soils 

Soil material in this area may be divided into two categories: Missouri River 
alluvium and upland loessal soil. This demarcation is shown as the historical 
edge of the alluvial valley in Figure 2.5. The division is made on the basis of 
soil composition, depositional history, and physical properties. Because the 

West Lake Landfill lies over this transition zone, the surface material at the 
site varies considerably from southeast to northwest. 

The Missouri River alluvium (Figure 2.6) ranges in thickness from 12m (40 ft) 
beneath the landfill site to more than 30m (100ft) at mid-valley (Figure 2.7). 

The upper 3 m (10 ft) of the soil profile consists of organic silts and clays, 
that have been deposited by the Missouri River during floods.* Below this 

*Missouri Department of Natural Resources, Division of Geology and Land Survey, 
Rolla, Missouri, Well Log Files. 
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surface layer, the soil becomes sandy and grades to gravel at depths greater 

than 5 to 10 m (16 to 33 ft). Because of the effects of channel scour, which 
continues to grade the sediment after its initial deposition, the alluvium is 
fairly homogeneous in a .horizontal direction and becomes progressively coarser 
with depth (Goodfield, 1965). At the edges of the floodplain, the alluvium is 
not as well graded, and a large amount of fine material is present in the deeper 
sand and gravel. 

The upland loessal soil (Figure 2.8) is generally thinner than the floodplain 
soil, being usually less than 12m (39ft) thick, and was deposited during the 
age of Pleistocene glaciation. The.:loess consists of silt-sized particles that 
were transported by wind and deposited as a blanket over much of Missouri and 
Illinois. On the hills near the West lake landfill, the loess layer may be as 
much as 24 m (79 ft) thick. It consists of 6 to 9 m (20 to 30 ft) of fairly 
pure silt (Peoria loess) overlying 6 to 15 m (20 to 49 ft) of clay silt (Roxana 
loess) (Lutzen and Rockaway, 1971). This loess forms the hills to the southeast 
of the landfill, but it has long ago been removed from the landfill site and 
most of the surrounding valleys by erosion. The upper 1 m (3 ft) of the loess 
has been altered to form a thin soil profile. It should be noted that loess has 
a vertical permeability which is far greater than its horizontal permeability 
(Freeze and Cherry, 1979). The total permeability of loess is greatly increased 
by disturbance. The individual silt grains are generally quite angular, and 
therefore may not be effectively compacted by the methods commonly used to con­

solidate clay. The technique most effective in the compaction of loess would 
employ vibration beneath a surcharge. A relict soil profile from 5 to 10m 

(16 to 33 ft) thick lies beneath the loess and directly on top of the bedrock. 
This soil was formed as a residuum before Pleistocene glaciation and was sub­

sequently covered by the loess blanket. This soil is a highly consolidated 
clay containing abundant chert fragments (lutzen and Rockaway, 1971). In 
addition to the natural geologic properties of the landfill, human disturbance 
of the soil must also be considered since material within the landfill itself 
can either limit or facilitate migration of leachate to the Missouri River 

alluvial aquifer. 

In order to prevent downward movement of leachate, it is now a common practice 
to place a layer of compacted clay beneath sanitary landfills. Newer portions 
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of the landfill (constructed since 1974) have 2 to 3 m (7 to 10 ft) of clay at 
the base and around the sides. Waste is covered every day with 15 em (6 in.) 
of compacted soil; the cover soil presently used is loess (of soil classifica­
tions CL and A4) taken from southeast of the landfill (Reitz and Jens, 1983a). 
If not properly compacted, this material may have a permeability of 0.0001 em/sec 

(0.00004 in./sec) or more. It is not known what procedures for compaction, if 
any, were used at the landfill before 1974 since the site was unregulated in 

design as well as in materials which were accepted for disposal. Jt is be­
lieved, however, that there is no liner present beneath the northwestern por­
tion of the landfill, and that sanitary (and, possibly, some hazardous) material 
was placed directly on the original·ground surface. Since waste was period­
ically covered with soil to minimize rodent and odor problems, the landfill 
probably consists of discrete layers.of waste separated by thin soil layers. 

Both areas containing radioactive material are in these presumably unlined '* 
above-ground portions of the landfill. 

2.8 Hydrology 

2.8.1 Subsurface Hydrology 
.• 

Groundwater flow in the area surrounding the West Lake site is through two 
aquifers: the Missouri River alluvium and the shallow limestone bedrock. The 
base of the limestone aquifer is formed by the relatively impermeable Warsaw 

shale at an elevation of about 58 m (190 ft) msl (Figure 2.4). This shale 
layer has been reached, but not disturbed, by quarrying operations. Therefore, 
the Warsaw shale acts as an aquiclude, making contamination of the deeper lime­
stone very unlikely. The Mississippian limestone beds have very low inter­
granular permeability in an undisturbed state (Miller, 1977). However, a 
strong leachate enters the quarry pit at an elevation of about 67 m (220 ft) 
msl (pt. A on Figure 2.5). This leachate is migrating vertically through more 
than 30m (98 ft) of limestone. Explosive detonations associated with quarrying 

operations will tend to cause fractures to propagate in the quarry wall. These 
fractures have probably extended less than 10 m (33 ft) into the rock from the 

quarry face. Beyond this, the rock probably remains undisturbed. These 
fractures will tend to increase inflow to the quarry pit and allow leachate to 

percolate downward through the fractured zone. Thus, leachate inflow to the 
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quarry pit is not evidence of large-scale contamination of the limestone 

aquifer. The only other mechanism by which leachate could traver rapidly 

through the limestone is by transport through solution channels. ·Landfill con­

sultants and quarry operators maintain that the limestone is fairly intact 
(Canney, personal communication, September 1983), and superficial observation 

of the quarry walls seems to support this conclusion. ·Since the limestone is 
fairly impervious, and groundwater flows in most areas from the bedrock into 

the alluvium~ contamination of water in the bedrock aquifer does not appear 
likely. 

The water table of the Missouri River floodplain is generally within 3 m (10 ft) 
of the ground surface, but at many points it is even shallower. At any one 
time, the water levels and flow directions are influenced by both the river 
stage and the amount of water entering the floodplain from adjacent upland 
areas. A high river stage tends to shift the groundwater gradient to the 
north, in a direction that more closely parallels the Missouri River. Local 
rainfall will shift the groundwater gradient to the west, toward the river and 
along the fall of the ground surface. This is inferred from water levels 
measured in monitoring wells at the West Lake site. The fact that groundwater 
levels commonly fluctuate more than does the Missouri River level, indicates 
that upland-derived recharge exerts a great deal of influence over groundwater 
flow at the West Lake site. This influence decreases toward the river. 

The deep Missouri River alluvium acts as a single aquifer of very high per­
meability. This aquifer is relatively homogeneous in a downstream direction, 
and decreases in permeability near the valley walls. The deeper alluvium is 

covered by 2 to 4 m (7 to 13 ft) of organic silts and clays that may locally 
contain a large fraction of sand-sized particles. Water levels recorded between 
November 1983 and March 1984 in monitoring wells at West Lake* indicate a 
groundwater gradient of 0.005 flowing in aN 30°W direction beneath the northern 
portion of the landfill. This represents the likely direction of any possible 

leachate migration from the landfill (Figure 2.5). 

*Data supplied by Reitz and Jens engineering firm, St.Louis, 1984. 
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The alluvial aquifer recharges from upland areas from three sources: seepage 

from loess and bedrock bordering the valley, channel underflow of upland streams 
entering the valley, and seepage losses from streams as they cross the flood­
plain. Of these sources, streams and their underflow represent the main source 
of upland recharge to the alluvial aquifer. Streams entering the floodplain 

raise the water table in a fan-shaped pattern radiating outward from their point 

of entrance to the plain. In areas where streams are not present, the water 
slopes downward from the hills, steeply at first and then gently to the level 
of the free water surface in the Missouri River channel. The situations de­
scribed above do not take into account the effect of variations in permeability 
of the shallow soil layer. Aerial photography of the site indicates that a 
filled backchannel (oxbow lake) type of soil deposit is present along the south­
west boundary of the landfill (USDA, ·1953). This deposit is probably com-
posed of fine-grained material to the depth of the former channel (6 to 10 m) 
(20 to 33 ft). This deposit may tend to hamper communication between shallow 
groundwater on opposite sides of the deposit. 

Since no other recharge sources exist above the level of the floodplain, the 
only water available to leach the landfill debris is that resulting from rain­
fall infiltrating the landfill surface. Because the underlying alluvial aqui­
fer is highly permeable, there will be little 11 mounding11 of water beneath the 
landfill. Because the northern portion of the landfill has a level surface it 
is likely that at least half of the rainfall infiltrates the surface. The 

remaining rainfall is lost to evapotranspiration and (to a lesser degree) sur­
face runoff. Due to the height of the berm, temporary impo·undment of surface 

runoff is a common occurrence. 

No public water supplies are drawn from the alluvial aquifer near the West Lake 

Landfill. It is believed that only one private well (Figure 2.9) ~n the vicin­
ity of the landfill is used as a drinking water supply. This well is 2.2 km 

(1.4 miles) N 35°W of the former Butler-type Building location on the West Lake 
Landfill. In 1981, analysis showed water in this well to be fairly hard (natural 

origins) but otherwise of good quality (Long, 1981). 

Water in the Missouri River alluvium is hard and usually contains a high 

concentration of iron and manganese (Miller, 1977). The amount of dissolved 
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solids present in the water of the alluvial aquifer varies greatly; purity 

increases toward mid-valley where groundwater velocity is greatest. A water 

sample from a well in the alluvium 3 km (1.9 miles) north of the landfill had 

a total dissolved solids content of 510 mg/liter and total hardness as CaC03 

of 415 mg/liter. Water in the limestone bedrock generally has a hardness 

greater than 180 mg/liter as CaC03 equivalent (Emmett and Jeffery, 1968). Total 
dissolved solids range from 311 to 970 mg/liter. Water in the limestone aquifer 

may contain a large amount of sulfate of natural origin (Miller, 1977). 

2.8.2 Surface Hydrology 

Because of the extremely low slope of the Missouri River flood plain surface, 
precipitation falling on the plain itself generally infiltrates the soil rather 
than running off the surface. The only streams present on the floodplain are 
those that originate in upland areas. Drainage patterns on the plain 

(Figure 2.9) have been radically altered by flood control measures taken to 
protect Earth City (Figure 2.1) and by drainage of swamps and marshes. Before 
these alterations, Creve Coeur Creek passed just south of the landfill, and 
drained a fairly large area. It has since been redirected to discharge into 
the Missouri River upstream (south) of St. Charles (Figure 2.9). The ·old 
channel still carries some water, and empties into the Missouri River 45.2 km 
(28 miles) upstream from the confluence with the Mississippi River. Near the 

landfill, this stream is usually dry. As it crosses the flood plain, the creek 

passes through shallow lakes which provide a more or less continuous flow to 

the Missouri River throughout the year. A second stream, Cowmire Creek, crosses 
the floodplain east of the site. This stream flows northward and joins a back­

water portion of the Missouri River at kilometer 35.4 (22 miles). Because of 

the relationship which exists between river level and groundwater level in por­
tions of the floodplain near the river, these streams may either lose flow (at 

low stage) or gain flow (at high stage). 

The present channel of the Missouri River lies about 3 km (2 miles) west and 

northwest of the landfill. Early land surveys of this area indicate that 

200 years ago the channel was located several hundred meters to the east (toward 

the landfill) of its present course (Reitz and Jens, 1983b). The Missouri River 

has a 5Urface slope of about 0.00018 (Long, 1981). River stage at St. Charles 
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[kilometer 45.2 (mile 28)] is zero for a water level of 126.1 m (413.7 ft) msl 
(Reitz and Jens, 1983a). Average discharge of the Missouri River is 2190 m3/s 
(77,300 ft3/s), with a maximum flow of 2850 m3/s (101,000 ft3/s) for the period 

of April through July, and a minimum flow of 1140 m3 /s (40,300 ft 3 /s) in January 
and December (Miller, 1977). Some average properties of Missouri River water 

for the period 1951-1970 were: alkalinity = 150 mg/liter as CaC03 equivalent; 

hardness= 209 mg/liter as CaC03 equivalent; pH= 8.1; and turbidity= 694 JTU 
(Jackson turbidity unit). 

Water supplies are drawn from the Missouri River at kilometer 46.6 (mile 29) 
for the city of St. Charles, and the intake is located on the north bank of the 
river. Another intake at kilometer 33 (mile 20.5) is for the St. Louis Water 
Company's North County plant (Reitz and Jens, 1983a). 

The city of St. Louis takes water from the Mississippi -River, which joins the 
Missouri River downstream from the landfill. In this segment of the river, the 
two flow-streams have not completely mixed and the water derived from the 
Missouri River is still flowing as a stream along the west bank of the 
Mississippi River channel*. The intake structures for St. Louis are on the 
east bank of the river so that the water drawn is derived from the upper 
Mississippi. 

2.9 Meteorology 

The climate of the West Lake ar.ea is typical of the midwestern United States, 
in that there are four distinct seasons. Winters are generally not too severe 

and summers are hot with high humidity. First frosts usually occur in October; 
and freezing temperatures generally do not persist past March. Rainfall is 

greatest in the warmer months, (about one-quarter of the annual precipitation 
occurs in May and· June) (Figure 2.10) (NRC, 1981). In July and August, thunder­
storms are common, and are often accompanied by short periods of heavy rainfall. 
Average annual precipitation is 897 mm (35.3 in.), which includes the average 
annual snowfall of 437 mm (17.2 inches snow). Average relative humidity is 68%, 

*Ned Harvey, hydrologist with the USGS, telephone communication, August 1983. 
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and humidities over 80% are common during the summer. Wind during the period of 
December through April is generally from the northwest; winds blow mainly from 

the south throughout the remainder of the year. A compilation of hourly wind 
observations shows that although the wind resultant is fairly consistent on a 

monthly basis, the wind actually shifts a good deal and is very well distri­

buted in all directions (Figure 2.11) (NRC, 1981; U.S. Department of Commerce, 
1960). 

Meteorological data used is from Lambert Field International Airport which is 
6 km (3.7 miles) east of the West Lake site. Temperature and precipitation 
data are also representative of West Lake. However, because of differences in 
topography between Lambert Field and the site, the actual wind directions at 
West Lake may be slightly skewed in a NE-SW direction parallel to the Missouri 
River valley. 

2.10 Ecology 

The West Lake Landfill is biologically and ecologically diverse. Rather than a 
single ecological system (e.g., a prairie), it is a mosaic of small habitats 
associated with 

(1) moist bottomland and farmland adjacent to the perimeter berm 

(2) poor quality drier soils on the upper exterior and interior slopes 
of the berm 

(3) an irregular waste ground surface associated with the inactive portion of 
the landfill 

(4) aquatic ecosystems present in low spots on the waste ground surface 

Generally, the natural systems which are present are limited by operations in 
the active portion of the landfill and form a corridor along the perimeter berm 

from near well site 75 (Figure 2.5), on the Old St. Charles Rock Road, clockwise 
to the main entrance to the landfill near well site 68, along St. Charles Rock 
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Road. The following observation and descriptions demonstrate the biological 
variety of these sites. 

The flora of the perimeter berm extending from the southwest clockwise to the 
area of the main entrance to the landfill present a series of contrasts. Along 

the Old St. Charles Rock Road, the bottom and lower slope of the berm is heavily 
influenced by the nearby mature silver maple (Acer saccharinum), boxelder 
(Acer negundo), oak (Quercus), sycamore (Platanus), green ash (Fraximus 
pennsylvanica), and eastern cottonwood (Populus deltoides) trees associated 
with the old channel of Creve Coeur Creek. At the corner, between wells 59 and 
60 (Figure 2.5), large silver maple·:and boxelder trees form a dense stand in the 
moist soils at the base of the berm. The density of these trees declines on 
this slope extending toward the north (well 61) and the Butler-type Building 
corner. The extension of this slope toward the northwest is dominated by a 
dense willow-like thicket in which a few eastern cottonwoods and a hawthorn 
tree have established. From this northwest corner of the landfill to the 
eastern limit of the trees between the landfill and St. Charles Rock Road (well 
65), the exterior slope of the berm is dominated by dense stands of small and 
large eastern cottonwoods. This latter occurrence reflects the influence of 
the well-established eastern cottonwoods and sycamores associated with the per­
manent pond just north of this site (Figure 2.9). The ground cover along 
these exterior slopes consists of grasses, forbs, plants common to disturbed 
areas, seedling cottonwoods, and shrubs. A well-manicured grass groundcover 

continues from the limit of the trees to the area around the main entrance of 
the landfill and well 68. This vegetation contributes to the partial stabi­
lization of the steep exterior slopes. 

The somewhat drier top and the short, interior slope of the berm, colonized by 

prairie grasses such as bluestem (Andropogon), blends into the irregular sur­
face of the inactive portion of the landfill. Depressions in this surface 
allow water to collect and tall grasses, foxtail. and plants characteristic 
of disturbed areas [e.g., ragweed (Ambrosia), mullein (Verbascum), pokeweed 
(Phytolacca), cinquefoil (Potentilla), sunflower (Helianthus), and plantain 

(Plantago)] are replaced by characteristic wetland species [e.g., algae 
(Spirogyra), cattails (Typha), sedges (Carex), and smartweed (Polygonium)]. 

Young eastern cottonwoods are established at several of these wet sites. 
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Generally, the surface vegetation of the inactive landfill gives way to barren 
waste ground around the Butler-type Building location and the barren terrain 
associated with recent landfill activities. 

Animals were observed associated with these habitats. Cottontail rabbits 

{Sylvilagus) were encountered most frequently and their fecal pellets were ob­
served on the landfill. Density of fecal material was particularly heavy in 
the thickets on the exterior slopes of the perimeter berm. In this regard, 
coyote {Canis latrans) feces containing rabbit fur were observed. Small mammals 
{rodents) were not seen but could certainly be present in ~hese areas. Large 
ungulates also were not sighted, but tracks and feces of white-tailed deer indi­
cate that they utilize the landfill. 

The only birds observed were a crow {Corvus), several robins (Turdus), and white­
crowned sparrows (Zonotrichia leucophrys). This certainly does not reflect the 
extent to which birds utilize these habitats, for observations were made early 
in the spring. It is readily apparent that returning migratory passerines would 
utilize the surface vegetation and berm thickets for nesting, cover, and feed 
later in the season. It is also possible that waterfowl could utilize the perma­
nent ponds on the landfill and adjacent to St. Charles Rock Road. Twelve scaup 
(Aythya) and mallards (Anas) were observed on the lagoon which serves as part 
of the landfill waste water treatment facility. 

Small puddles contained characteristic aquatic invertebrates and at least two 
species of amphibians. Casual examination of these shallow waters revealed 
three genera of snails (Physa, Lymnaea, Helisoma), an isopod (Asnellus), 

cyclopoid copepods, and cladocerans. Aquatic insect larvae were not observed; 
however, this does not rule out their presence. The sighting of a bullfrog 
tadpole (Rana catesbeiana) and audition of spring peepers (Hyla), indicates 
these ponds are utilized as breeding sites. No fish were observed in these 
puddles on the landfill surface; however, a dead gizzard shad (Dorsoma cepedianum) 
was seen in the pond adjacent to St. Charles Rock Road. The only reptiles 
seen were the water snake (Nerodia) and the garter snake (Thamnophis). 

Although the northwest inactive portion of the landfill is posted with 11 No 

Trespassing 11 signs, it was evident that humans do encroach on these habitats. 
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Fishing tackle was found tangled in power lines and trees, and spent small­

gauge shotgun shells were found on the landfill surface and berms. 

2.11 Demographics 

The West Lake Landfill is located in the northwestern portion of the city of 

Bridgeton, in St. Louis County, Missouri. Earth City Industrial Park is located 

on the floodplain 1.5 to 2 km (0.9 to 1.2 miles) northwest of the landfill. 

Population density on the floodplain is generally less than 10 persons per 
square kilometer (26 persons per square mile); and the daytime population 
(including factory workers) is much· greater than the number of full-time resi­

dents. 

Major highways in the area include Interstate 70 (I-70) and Interstate 270 
(I-270), which meet south of the landfill at Natural Bridge Junction (Fig-

ure 1.1). The Earth City Expressway and St. Charles Rock Road lie, respectively, 
west and east of the landfill. The Norfolk and Western Railroad passes about 
1 km (0.6 mile) from the northern portion of the landfill (Figure 1.1). Lambert 
Field International Airport is located 6 km (3.7 miles) east of the West Lake 
Landfill. 

In addition to factories at Earth City, plants are operated by Ralston-Purina 
and Hussman Refrigeration across St. Charles Rock Road. The employees of 

these two plants probably comprise the largest group of individuals in close 
proximity to the contaminated areas for significant periods of time. The 

Ralston-Purina facilities are located 0.4 km (0.2 mile) northeast of the 

Butler-type Building location at the landfill. Considering that land in this 

area is relatively inexpensive and that much of it is zoned for manufacturing, 

industrial development on the floodplain will likely increase in the future. 

Two small residential communities are present near the West Lake Landfill. 
Spanish Lake Village consists of about 90 homes and is located 1.5 km (0.9 mile) 

south of the landfill, and a small trailer court lies across St. Charles Rock 

Road, 1.5 km (0.9 mile) southeast of tr' site (Figure 2.1). Subdivisions are 

presently being developed 2 to 3 km (1.2 to 1.9 miles) east and southeast of the 

landfill in the hills above the floodplain. Ten or more houses lie east of the 
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landfill scattered along Taussig Road. The city of St. Charles is located 

north of the Missouri River at a distance greater than 3 km (1.9 miles) from 

the landfill. 

Areas south of the West Lake Landfill are zoned residential; areas on the 

other sides are zoned for manufacturing and business (Figure 2.2). Most of 
the landfill is zoned for light manufacturing (M-1). However, approximately 
0.3 km2 (0.12 mi 2 ) of the northern portion of the landfill is zoned for residen­
tial use; this includes the contaminated area around the Butler-type Building 
site. The field northwest of the landfill between Old St. Charles Rock Road 
and St. Charles Rock Road is under cultivation. Trends indicate that the 
population of this area will increase, but the land will probably be used 
primarily for industrial facilities.· 
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3 RADIOLOGICAL CHARACTERIZATION OF THE SITE 

3.1 Radiological Surveillance 

Approximately 43,000 mt (47,000 tons) of contaminated soil were reported to have 

been disposed of in the landfill. A fly-over radiological survey performed for 
.the NRC in 1978 identified two areas of contamination at the West Lake Landfill. 

Subsequently, from August 1980 through the summer of 1981, the Radiation 
Management Corporation (RMC), under·contract to the NRC, performed an onsite 

evaluation of the West Lake Landfill (NRC, NUREG/CR-2722). The purpose of this 
survey was to clearly define the radiological conditions at the landfill. The 

results were to be utilized in performing an engineering evaluation to determine 
if remedial actions should and could be taken. 

The area to be surveyed was divided into 10-m (33-ft) grid blocks and included 
the following measurements: ~ 

(1) external gamma exposure rates 1m (3.3 ft) above the surfaces and beta­
gamma count rates 1 em (0.4 in.) above surfaces 

(2) radionuclide concentrations in surface soils 

(3) radionuclide concentrations in subsurface deposits 

(4) gross activity and radionuclide concentrations in surface and subsurface 
water samples 

(5) radon flux emanating from surfaces 

(6) airborne radioactivity 

(7) gross activity in vegetation 
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3.2 Survey Results 

External Gamma 

Figure 3.1 shows the two areas of elevated external radiation levels as they 

existed in November 1980, at the time of the preliminary RMC site survey. As 

can be seen, both areas contained locations where levels exceeded 100 ~R/hr at 

1m (3.3 ft). In Area 2, gamma levels as high as 3000 to 4000 ~R/hr were 

detected. The total areas exceeding 20 ~R/hr were about 1.2 ha (3 acres) in 
Area 1 and 3.6 ha (9 acres) in Area 2. 

External gamma levels measured in May and July of 1981 decreased significantly, 

especially in Area 1, because approximately 1.2 m (4 ft} of sanitary fill was 

added to the entire area and an equal amount ·of construction fill was added to 
most of Area 2. As a result, only a few hundred square meters (a few thousand 

square feet) in Area 1 exceed 20 ~R/hr. In Area 2, the total area exceeding 
20 ~R/hr decreased by about 10%, and the highest levels were about 1600 ~R/hr, 
near the location of the Butler-type building. 

Surface Soil Analyses . 
' 

A total of 61 surface soil samples were gathered and analyzed on site for gamma 

activity. Samples were normally stored 10 to 14 days to allow ingrowth of radium 

daughters. Concentrations of U-238, Ra-226 (from Pb-214 and Bi-214), Ra-223, 

Pb-211, and Pb-212 were determined for each sample. Surface soil samples are 

located in Figures 3.2 and 3.3. 

In all soil samples, only uranium and/or thorium decay chain nuclides and K-40 

were detected. Offsite background samples were on the order of 2 pCi/g Ra-226. 

Onsite samples ranged from about 1 to 21,000 pCi/g Ra-226, and from less than 

10 to 2100 pCi/g U-238. In those cases where elevated levels of Ra-226 were 

detected, the concentrations of U-238 were generally anywhere from a factor of 

2 to 10 lower. In cases of elevated sample activity, daughter products of both 

U-238 and U-235 were found. 
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In general, surface activity was limited to Area 2, as indicated by surface 

beta-gamma measurements. Only two small regions in Area 1 showed contamination; 
both were near the access road across from the site offices. 

In addition to onsite gamma analyses, 12 samples were submitted to RMC's radio­

chemical laboratories for thorium and uranium radiochemical determinations. The 
results show all samples contain high levels of Th-230. The ratio of Th-230 to 

Ra-226 (Bi-214) is about 20 to 1. 

Subsurface Soil Analysis 

Subsurface contamination was assessed by extensively "logging" holes drilled 
through the landfill. Several holes ·were drilled in areas known to contain con­
tamination, then additional holes were drilled at intervals in all directions 
until no further contamination was encountered. A total of 43 holes were 
drilled, 11 in Area 1 and, in Area 2, 32 including 2 nearby offsite wells for 
monitoring water. All holes were drilled with a 6-in. auger and lined with 4-in. 
PVC (polyvinyl chloride) casing. The location of these auger holes is shown in 
Figures 3.4 and 3.5. 

Each hole was scanned with an Nal(Tl) detector and rate meter system for an 
initial indication of the location of subsurface contamination. On the basis 
of the initial scans, 19 holes were selected for detailed gamma logging using 

the intrinsic germanium (IG) detector and multiple channel analyzer. 

The results of the Nal(Tl) counts and IG analyses show concentrations of Bi-214, 
as determined by the IG system, ranged from less than 1 to 19,000 pCi/g. For 
those holes where both Nai(Tl) counts and IG counts were made, a good correla­

tion between gross Nai(Tl) counts and Ra-226 concentrations, as determined by 
in situ analysis of the daughter Bi-214 by the IG system, was found. 

It was determined that the subsurface deposits extended beyond areas where sur­
face radiation measurements exceeded 5 pCi/g. The approximate area of subsurface 
contamination compared to the area of elevated surface radiation levels shows a 

total difference in areas of 2 ha (5 acres). 
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The variations of contamination with depth for Areas 1 and 2 are shown in 

Figure 3.6. As can be seen, the surface elevations vary by about 6 m (20 ft), 
and the highest elevations occur at locations of fresh fill. Contamination 
(>5 pCi/g Ra-226) in several areas is found to extend from the surface to 

appreciable depths, about 6 m (20 ft) below the surface in two cases. In 

general, the subsurface contamination appears to be a continuous single layer, 
ranging from 0.6 to 4.6 m (2 to 15 ft) thick, located between elevations of 139 
to 144m (455 to 480 ft) and covering 6.5 ha (16 acres) total area. 

In Figures 3.7 and 3.8, representations of the subsurface deposits are provided 
on the basis of auger hole measurements. These representations are consistent 
with the operating history of the site, which suggests that the contaminated 
material was moved onto the site and.spread as cover over fill material. Thus,~ 
one would expect a fairly continuous, thin layer of contamination, as indicated 
by survey results. 

Nonradiological Analysis 

Six composite samples were submitted to RMC 1 s Environmental Chemistry Labora­
tory for priority pollutant analysis. Five samples were taken from auger holes 
(one from Area 1 and four from Area 2) and the sixth from the West Lake leachate 
treatment plant sludge. The results indicate a significant presence of 
organic solvents in Area 2 samples. The results of the leachate sludge 
analysis were not as high as any of the soil samples. 

A chemical analysis of radioactive material from both areas was also performed 
by RMc•s laboratory. Results show elevated levels of barium and lead in most 
cases. 

Background Radioactivity Measurement 

Various offsite locations were selected for reference background aeasurements. 
The results of these measurements were within the normal range. 
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Airborne Radioactivity Analyses 

Both gaseous and particulate airborne radioactivity were sampled and analyzed 
during this study. Since it was known that the buried material consisted par­
tially or totally of uranium ore residues, the sampling program concentrated on 

measuring radon and its daughters in the air. Two methods were used: the first 
was a scintillation flask method for radon gas and the second was analysis of 
filter paper activity for particulate daughters. 

A series of grab samples using the accumulator method were taken between May 
and August of 1981. A total of 11~:samples from 32 locations was collected. 
Measurable radon flux levels ranged from 0.2 pCi/m2 s in low background areas 
to 865 pCi/m2 s in areas of surface contamination. 

At three locations, repetitive measurements were made over a period of 2 months. 
These results are plotted in Figure 3.9. As can be seen, significant fluctua­
tions were observed at two locations. The fact that these fluctuations were 
real and not measurement artifacts was later confirmed by duplicate charcoal 
canister samples, as described below. 

A total of 35 charcoal canister samples was gathered at 19 locations over a 
3-month period. The results show levels ranging from 0.3 pCi/m2 s to 613 
pCi/m2s. On 24 different occasions, the charcoal canisters and accumulator 

were placed in essentially the same locations, at the same time, for duplicate 
sampling. The results of this side-by-side study show generally good 
correlation between the two methods. 

A set of 10-minute high-volume particulate air samples was taken to determine 
both short-lived radon daughter concentrations and long-lived gross alpha 

activity. The highest levels were detected in November 1980, near and inside 
the Butler-type building which has since been removed. These two samples 
approximately equal NRC's 10 CFR Part 20, Appendix B, alternate concentration ~ 
limit of one-thirtieth WL for unrestricted areas. 

In addition to the routine 10-minute samples, five 20-minute high-volume air 
samples were taken and counted immediately on the IG gamma spectroscopy system 
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to detect the presence of Rn-219 daughters. All samples were taken near sur­
face contamination. In addition to Rn-222 daughter gamma activities, Rn-219 

daughters were detected by measuring the low-abundance gamma rays of Pb-211. 
Concentrations of Rn-219 daughters ranged from 6 x 10- 11 to 9 x 10- 10 ~Ci/cc. 

Vegetation Analysis 

Vegetation samples included weed samples from onsite locations and farm crop 
samples (winter wheat) near the northwest boundary of the landfill. This loca­
tion was chosen because runoff from the fill onto the farm field was possible. 
No elevated activities were found iri these samples. ~ 

Water Analyses 

A total of 37 water samples was taken: 4 in the fall of 1980, and the remainder 
in the spring and summer of 1981. One sample was equal to the U.S. Environmen­
tal Protection Agency (EPA) gross alpha activity standard for drinking water of 
15 pCi/liter and that was a sample of standing water near the Butler-type 
building. Several samples, including all the leachate treatment plant samples, 
exceeded the EPA drinking water screening level for gross beta which would 
require isotopic analyses. Subsequent isotopic analyses indicated that the 
beta activity could be attributed to K-40. None of the offsite samples 
exceeded either EPA standard or screening level. 

In 1981, MDNR collected 41 water samples which RMC analyzed for radioactivity 

(Table 3.1). Of these samples, 5 were background, 10 were onsite surface 
water, 10 were shallow groundwater standing in boreholes, and 16 were landfill 
leachate. From these data, background activity is estimated as 1.2 pCi/liter 
gross alpha and 27 pCi/liter gross beta. Results in Table 3.1 show the 
gross alpha in two water samples exceeded or equaled 15 pCi/1; the gross beta in 
ten water samples exceeded 50 pCi/1. Most of the gross beta activity comes from 

~naturally occurring K-40 as determined from subsequent isotopic analysis. 

In addition, groundwater samples in perimeter monitoring wells at the West 

lake landfill were taken by UMC personnel and ORAU in 1983, 1984, and 1986. 
The well locations are shown in Figure 2.5 and the results are presented in 
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Tables 3.2 and 3.3. Results in Table 3.2 show the gross alpha in two water samples 

slightly exceeded 15 pCi/1; the gross beta were all below 50 pCi/1 in all water 
samples. Table 3.3 shows analyses were below 15 pCi/1 for gross alpha and 50 pCi/1 

for gross beta for all the wells. 

3.3 Estimation of Radioactivity Inventory 

In examining the RMC report for bore hole samples (Table 3.3), it is noted that 
the naturally occurring U-238 to Th-230 to Ra-226 equilibrium has been disturbed. 
The RMC report (NRC, NUREG/CR-2722) indicates that the ratio of Ra-226 to U-238 
is on the order of 2:1 to 10:1. Thi:s observation is consistent with the history 
of the radionuclide deposits in the West Lake Landfill, i.e., that they came 
from the processing of uranium ores to extract the uranium content and that the 
radioactive material at West Lake came from the former Cotter Corporation 
facility on Latty Avenue (presently occupied by Futura Coatings Company) in 
Hazelwood, Missouri. This location contains contamination from ore processing 
residues from which uranium had been previously separated, leaving the daughters 
behind at relatively higher concentrations. Additionally, it is noted in the 
RMC report that the ratio of Th-230 to Ra-226 is on the order of 5:1 to 50:1. 
This indicates that radium has also been removed. Other data are avatlable in 
the Latty Avenue site study (Cole, 1981). Table 3.4 presents the radionuclide 
concentrations in Latty Avenue composite samples. 

Using the RMC data and averaging the auger hole measurements over the two volumes 
of radioactive material found in Areas 1 and 2, a mean concentration of 90 pCi/g 
was calculated for Ra-226. Also, the ratios of Th-230 to Ra-226 were esta­

blished since the level of Th-230 will determine the increase of Ra-226 with 
time. Although the ratio of Th-230 to Ra-226 ranged from 5:1 to 150:1, most of 
the data were in the 30:1 to 50:1 range. To ensure conservatism in estimating 

the long-term effects of Ra-226, a ratio of 100:1 was used for all further 

calculations. 

Using the Th-230:Ra-226 ratio of 100:1, the Th-230 activity is 9000 pCi per 
gram. If the U-238 concentration (as well as U-234 which would be similarly 
separated from the ore) is a factor of S less than Ra-226, this implies about 

18 pCi U-238 per gram. The total mass of radioactive material (having Ra-226 
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concentrations of 5 pCi/g or more) in the landfill was estimated by visually 
integrating the volume of radioactive material from graphs and multiplying by 
an average soil density, resulting in 1.5 x 1011 grams (150,000 metric tons) of 
contaminated soil. These numbers indicate that there are about 14 Ci of Ra-226 
contained with its decay products in the radioactive material in the landfill. 
The material also contains about 3 Ci each of U-238 and U-234, and about 1400 Ci 
of Th-230. These estimates indicate the order of magnitude of the quantities 
to be dealt with, although the estimate for Th-230 is regarded as conservatively 
large. 
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Figure 3.3 location of surface &oil samples, Area 2 
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Figure 3.4 location of auger holes, Area 1 
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figure 3.5 Location of auger holes, Area 2 
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Figure 3.6 Auger hole elevations and location of contamination within each hole 
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Figure 3. 7 Cross-section 8-8 showing subsurface deposits in Area 1 
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Table 3.1 RMC radionuclide analyses of water samples 
from the West Lake site taken by MDNR 
in 1981 

Type of 
Sample tl sample* Gross alpha (pCi/1) Gross beta (pCi/1) 

7001 s 3.11 22.5 
7002 s 8.00 23.4 
7003 s 1.56 9.88 
7019 s 1. 91 30.0 
7025 s 1. 56 36.5 
7028 s 45.2 87.8 
7029 s <0.64 <1. 34 
7030 s 0.52 35.1 
7031 s 1.43 26.3 

7004 B 1.04 19.7 
7021 B 1. 56 29.1 
7027 B 1.04 32.5 
7032 B <0.05 26.3 
7033 B 1. 04 29.0 

7009 G 4.50 22.3 
7010 G 2.60 15.2 
7011 G 3.12 10.6 
7012 G 7.10 16.6 .• 

7017 G 0.52 33.6 
7018 G 6.76 36.1 
7020 G 8.84 30.1 
7026 G <2.0 38.9 
2 G 15.0 41.0 
3 G 2.9 7.6 

See footnote at end of table. 
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Table 3.1 (Continued} 

Type of 
Sample # sample* Gross alpha (pCi/1) Gross beta (pCi/1} 

7013 l <3.0 1. 30 
7014 l <3.0 130 
7015 L <3.0 103 
7016 l <3.0 98.9 
7022 l 3.45 107 
7023 l <3.0 122 
7024 l <3.0 86.7 
7034 l <3.0 10.3 
7035 l <3.0 84.5 
7036 l <3.0. 69.6 

1 l 7.3 80 
4 l <3.0 26 

Type of 
Sample # sample* Ra-226 (pCi /1) K-40 (pCi/1} 

7014 l <1. 6 138 
7015 L 3.9 136 
7016 L <1. 6 98.9 
7022 l 2.4 104 
7028 s 1.6 124 

*S = surface sample 
B = offsite, background 
G = groundwater from boreholes 
l = leachate 
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Table 3.2 Radiological quality of water in perimeter monitoring wells of 
West Lake Landfill (concentrations reported in pCi/1) 

Well # Ra-226 Gross alpha* Gross beta* Gross alpha** Gross beta** 

18 12.5 12.5 
59 <3 3.2 9.9 
60 20.5 20.8 
61 2.7 13.9 
62 <3 2.8 7.4 3.5 8.5 
63 2.2 7.0 
65 <3 12.4 33.1 5.7 6.3 
66 <3 4.3 6.9 
67 <3 5 5.3 
68 <3 18.2 18.8 
50*** <3 5 7.7 1.3 8.1 

*Samples taken November 15, 1983. 
**Samples taken March 21, 1984, by UMC personnel, analyzed by Environmental 

Health Lab of St. Louis County Health Department, Clayton, Missouri. 
***Well #50 used as background. 
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Table 3.3 Radionuclide concentrations in well water samples: May 7-8, 1986 

Concentrations (pCi/1) 

Radionuclide Well 50 a Well 51 Well 52 Well 53 Well 54 Well 55 Well 56 

Gross alpha 2.2 2.2 1.9 11 4.4 4.8 5.7 

Gross beta 7.5 4.4 7.5 16 14 14 12 

Ra-226 --b 0.4 0.2 

Ra-228 1.7 0.3 

U-total 22 8.9 

Th-228 0.5 0.3 

w Th-230 0.9 0.9 
I 

N 
~ Th-232 0.3 0.8 

Depth to water (m) 5.0 3.8 3.2 3.3 15.5 11.5 11.5 



Table 3.3 (ConHnued) 

Concentrations (pCi/1) 

Radfonuclide Well 58 Well 59 Well 60 Well 61 Well 62 Well 65 Well 66 

Gross alpha 5.8 11 14 3.3 5.6 3.5 1.8 

Gross beta 15 46 19 14 10 7.4 9.9 

Ra-226 0.3 0.3 2.5 0.8 

Ra-228 2.9 0.5 1.6 0.6 

U-total 13 25 19 2.3 

Th-228 0.6 0.5 0.5 0.8 

w Th-230 1.5 0.2 4.4 1.2 
I 

N 
N Th-232 0.7 0.1 0.1 0.6 

Depth to water (m) 14.0 Not 3.5 4.5 4.2 1.9 1.9 
determined 



Table 3.3 (Continued) 

Concentrations (pCi/1) 

Radionuclide Well 67 Well 68 Well 72 Well 73 Well 75 Well 76 Well 80 

Gross alpha 8.4 0.9 1.4 6.5 11 3.6 0.4 

Gross beta 7.1 1.9 4.6 7.7 22 6.9 3.2 

Ra-226 0. 7 . 0.3 

Ra-228 0.3 0.9 

U-total 7.4 3.1 16 2.2 

Th-228 0.9 1.7 0.6 0.3 

w Th-230 9.9 6.7 12 0.0 
I 

N 
w Th-232 0.2 0.2 0.2 0.1 

Depth to water (m) 1.5 4.4 10.0 8.4 7.6 13.8 5.3 



Table 3.3 (Continued) 

Concentrations (pCi/1) 

Radionucl ide Well 81 Well 82 Well 83 Well 84 Well 87 Well 88 Well 89 

Gross alpha 7.9 17 9.0 13 1.5 11 3.7 

Gross beta 16 47 18 27 7.2 18 9.1 

Ra-226 0.8 0.3 3.4 1.7 2.3 

Ra-228 0.4 0.4 4.6 5.8 0.2 

U-total 4.9 13 1.6 9.0 3.0 

Th-228 0.9 0.4 0.2 0.6 1.1 

w Th-230 0.9 1.8 0.4 1.3 1.5 
I 

N 
~ Th-232 0.3 0.3 1.0 1.1 4.0 

Depth to water (m) 4.8 5.1 3.9 7.0 9.4 8.6 7.5 

· .. 



Table 3.3 (Continued) 

. Concentrations (pCi/1) 

Radionuclide Well 90 We 11 92 Well 93 Well 94 

Gross alpha 2.2 7.3 7.4 1.6 

Gross beta 6.8 11 22 9.9 

Ra-226 1.0 1.6 

Ra-228 0.8 1.4 

U-total 17 6.0 

Th-228 0.5 0.8 

w Th-230 0.1 0.7 
I 

N 
U'l Th-232 0.4 1.6 

Depth to water (m) 4.1 13.1 4.7 2.1 

aRefer to Figure 2.5 for well location. 

bDash indicates analysis not performed. 
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Table 3.4 Radionuclide concentrations in latty Avenue composite samples 

Concentrations (pCi/gm) 

Sample U-235 U-238 Th-232* Th-230 Th-228 Ra-226 

Composite 1 3.6 :t 0.3* 1111 82 :t: 8 2.3 :t: 0.6 8770 :t: 100 2.1 :t 0.5 64 :t 1 

Composite 2 4.4 :t 0.3 62 :t 15 1.5 :t 0.5 8950 :t 370 2.0 :t 0.5 50 i 1 

Average 4.0 :t 0.2 72 :t 9 1.9 :t 0.4 8860 :t 190 2.1 :t 0.3 57 :t 1 

~Based on Ra-228 and assumption of secular equilibrium of thorium decay series. 
*~Errors are 2o based only on counting statistics. 

Source: Table 2 (Cole, 1981). 

Ra-228 

2.3 :t 0.6 

1.5 :t 0.5 

1. 9 :t 0. 4 

Pa-231 Ac-227 

114:t 2 205 :t: 2 

117 t 8 Not 
Performed 

116 :t 4 205 :t 2 



4 APPLICABILITY OF THE BRANCH TECHNICAL POSITION 

The NRC has established a Branch Technical Position (BTP) which identifies 

five acceptable options for disposal or onsite storage of wastes containing 

low levels of uranium and thorium (46 FR 52061, October 23, 1981). ~ptions 1-4 

provide methods under 10 CFR 20.302, for onsite disposal of slightly contam­
inated materials, e.g .• soil, if the concentrations of radioactivity are small 
enough and other circumstances are ~atisfactory. - The fifth option consists of 

· onsite storage pending availability of an appropriate disposal method. Table 
4.1 shows the radionuclide concentrations specified for the disposal options. 

The material present in the West lake Landfill is a form of natural uranium 
with daughters, although the daughters are not now in equilibrium. As 
mentioned above, the average concentration of Ra-226 in the West Lake Landfill 
wastes is about 90 pCi per gram, which (considered by itself) falls into 
Option 4 of the BTP since Option 4 criteria are controlled by the Ra-226 
content in the wastes (i.e., 200 pCi of U-238 plus U-234 per gram wou)_d be 
accompanied by 100 pCi of Ra-226 per gram). However, because of the large 
ratio of Th-230 radioactivity to that of Ra-226, the radioactive decay of the 
Th-230 will increase the concentration of its decay product Ra-226 until 

these two radionuclides are again in equilibrium. Assuming the ratio of 
activities of 100:1 used above, the Ra-226 activity will increase by a factor 
of five over the next 100 years, by a factor of nine 200 years from now, and 
by a factor of thirty-five 1000 years from now. All radionuclides in the 

decay chain after Ra-226 (and thus the Rn-222 gas flux) will also be increased 

by similar multiples. Therefore, the long-term Ra-226 concentration will 
exceed the Option 4 criteria. 

4-1 



Table 4.1 Summary of maximum soil concentrations permitted 
under disposal options 

Source: 46 Federal Register 52061 

Kind of material 

Natural thorium (Th-232 + Th-228) 
with daughters present and in 
equilibrium. (pCi/g) 

Natural uranium (U-238 + U-234) 
with daughters present and in 
equilibrium. (pCi/g) 

Disposal options 

10 so 

10 40 

aBased on EPA uranium mill tailings cleanup standards. 

bconcentrations based on limiting individual intruder doses to 
170 mrem per year. 

500 

200 

cConcentration based on limiting equivalent exposure to 0.02 WL or less. 

dConcentrations based on limiting individual intruder doses to 500 mrem 
per year and, in cases of natural uranium, limiting exposure to Rn-222 
and its decay product airborne alpha emitters to 0.02 WL or less.? 
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5 REMEDIAL ACTION ALTERNATIVE CONSIDERATIONS 

The radioactive aaterial as it presently exists does not pose an f..adiate 
health hazard for individuals living or ~rking in the area of the landfill.~ 
However, there is a long-term potential for the radioactive material to pose a 
health problem. Therefore, this section discusses six (A-F) possible courses 
of action, of which all but A and D are considered tempera~. Option A, 1n 
which no remedial action is proposed, is unacceptable because the 
concentrations of radionuclides in the landfill will become too high; Option A -Costs are based on the Dodge Guide 

and Heavy Construction, 1984 ... 

5.1 Option A: No Remedial Action 

Under Option A, no remedial work would be done on the West Lake site. 
fill and the radioactive soil would be left in their present condition. 

The land­
The 

contaminated areas would be available for demolition fill emplacement and final 
closure. It is not certain how much additional fill would be emplaced. Filling 
would be followed by normal landfill closure operations. 

Normal closure procedures consist of applying at least 0.61 m (2 ft) of com­
pacted final cover. A 0.3-m (1 ft) layer of topsoil would be placed over the 
cover and upgraded to support vegetation. Establishment of a vegetative cover 
would require seeding, liming, and fertilization. Surface seeps of leachate 
would be eliminated. Maintenance of the monitoring wells would be required to 
allow continued sampling by MDNR, should MDNR require such action. The public 
would be discouraged from entering the site. After closure, a detailed descrip­
tion of the site would be filed with the County Recorder of Deeds. This de­
scription would include: a legal description of the site, types and location 
of wastes present, depth of fill, and description of any environmental control 
or monitoring systems requiring future maintenance (MONR, January 1983). MOHR 
regulations also specifically prohibit excavation or disruption of the closed 

landfill without written approval of MOHR; no time frame is stated with this 

regulation (MDNR, 1975). 
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There would be no further cost under this option since no remedial actions would 
be taken; i.e., costs are normal landfill costs. 

5.2 Option B: Stabilization on Site With Restricted Land Use 

Two areas in the landfill contain radioactive material. Therefore, the work 
required for this option is described separately for each area. Never­

theless, restrictions would be imposed on the use of land within each area. 
This would discourage future activities on these areas which might expose 
individuals to radioactivity. No additional landfill would be permitted to be 
deposited on either area. 

Area 1 

It is believed that a total of 2 to 3m (7 to 10 ft) of soil has been added 
to most of Area 1 since the 1981 land survey by RMC. This cover has altered 
the radiation environment of the site. Measurements by Oak Ridge Associated 
Universities (ORAU) personnel in March 1984 (Berger) showed that only a very 
small area exceeded the exposure rate of 20 ~R/hr at 1 m. By extending the 
cover_20 m (66 ft) outward in all directions from the area showing an~unaccept­
able surface exposure rate, the shallow wastes likely to give high rates of 
radon emanation will also be covered. The amount of radioactive debris in 
Area 1 is relatively minor compared with that present in Area 2. Therefore, a 

_3ojl cover of 1.5 m (5 ftl is considered adequate to reduce surface exposure 
rates and radon emanation. After the soil cover is in place, a layer of 

topsoj].0.3 m (1 ft) thick would be emplaced, seeded, and mulched. 

Area 2 

Vegetation over Area 2 as well as on the slope of the berm would be cleared and 
placed in the demolition portion of the landfill or disposed of as is convenient. 
Brush should not be left in place and covered since this may reduce the integrity 

of the soil cap. Grass should be mowed, and may be left in place. 

The berm on the northwest portion of the landfill which contains an estimated 
7,500 m3 (9,800 yd3 ) of contaminated soil would be excavated and redeposited in 
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layers in a secure portion of the landfill. The actual amount can be determined 
by survey during implementation of the work. 

All equipment and materials now stored over Area 2 would be removed to other 
portions of the site or disposed of as is convenient to the owners. Gravel 

piles found on Area 2 should be removed to other portions of the site after 
having been surveyed to ensure that contaminants have not been mixed with the 
gravel. However, the lower 10 to 15 em (4 to 6 in.) of rock should be left in 
place and covered with the soil cap, since this gravel may have become mixed 
with contaminated soil. 

Such stabilization would place the contaminated soil well below the surface and 
would prevent radioactive materials from eroding as can now occur along sections 
of the berm. Stabilization would require emplacement of a soil cover of 48,000 m3 

(63,000 yd3 ) to give a final slope of 3:1 with 1.5 m (5 ft) of soil at the top 
of the berm. At least 1.5 m (5 ft) of soil cover would be used, as this much 
soil will be required to reduce radon gas exhalation. The final slope of 3:1 
on the berm would be shallow enough to prevent failure and, after the cover is 
emplaced, it should be further covered with at least 0.3 m (1 ft) of topsoil 
and seeded with native grasses to prevent erosion. The slope would be directed 
radially outward from the center of the cap. An interceptor ditch would be 
provided around the cap to channel runoff and prevent gullies from being cut 
into the stabilized cover. The cover soil presently used in the landfilling 

operations may be used to stabilize the berm. This soil is ·a clay silt (loess) 
excavated near the West Lake Landfill site. 

The portion of Area 2 to be covered by the soil cap includes that portion of 
the landfill identified in the RMC survey as having surface exposure rates 

greater than 20 ~R/hr at 1m (3.3 ft) above ground level, along with those 
areas in which auger holes revealed radium-bearing soil within 1m of the sur­
face. The shallow contaminants may be sufficiently shielded to produce low 

surface exposure rates; however, these shallow deposits will still produce 
radon emanations greater than the desired level of 20 pCi/m2s. Therefore, the 

soil cover must be extended over these areas of shallow contamination. 
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The cover soil used should be capable of compaction to a permeability of less 

than 10-7 cm/s in order to keep radon release and soil leaching as low as pos­
sible. This value is based on common practices used for sealing of hazardous 
waste landfills. Because accurately measuring permeability of this magnitude 
is difficult, the value of 10-7 cm/s should be used only as a target cri­

terion which should, if possible, be bettered. If laboratory testing of the 
cover soil presently used at the West Lake Landfill indicates that this perme­
ability can be achieved, this soil would be acceptable for use as the soil cap. 
Otherwise, clay soil would have to be imported from off the site to be used in 
constructing the soil cap. 

The overall estimated cost for the required work under Option 8 is approximately 
$360,000 (Table 5.1) and would require about 2 months to complete. Costs of this 
option may be higher if the total quantity of contaminated material to be moved 
is higher than the estimated quantity. 

5.3 Option C: Extending the Landfill Off Site 

Soil eroding on the northwest berm of Area 2 is carrying contaminated soil off 
the landfill property onto an adjacent cultivated field. A contributfng factor 
to the erosion is the steepness of the berm. It would, therefore, be desirable 
to lessen the slope's steepness by extending the berm onto the adjacent field. 
This option wou1d require the acquisition of approximately 2 ha (5 acres) of 

land not owned by the landfill company. 

In this option, Area 1 would be treated the same as in Option B. The contamin­
ated portion of the northwestern berm of Area 2 would not be disturbed. Instead 
the existing berm would be extended 13 to 16 m (42 to 52 ft) onto the adjacent 
field. This would require an additional solid volume of approximately 20,200 m3 

(26,400 yd3 ) to give a final slope of 3:1 with 1.5 m (5 ft) of soil on top of 
the berm. As in Option B, this cover should receive an additional 0.3 m (1 ft) 
of topsoil and be seeded with native grasses to prevent erosion. 

This option will require the relocation of three transmission poles. All other 

necessary work for Option ~ is as described for Option B. 
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The overall estimated cost for required work under Option C is approximately 
$470,000 (Table 5.2) and would require about 2 months to complete. The extent 
of work required under this option is well defined. 

5.4 Option 0: Removing Radioactive Soil and Relocating It 

This option would involve excavating and removing all contaminated soil and 
' 

debris from the West Lake Landfill and relocating it to an authorized disposal 
facility. 

Vegetation over Areas 1 and 2 would·be cleared and placed in the demolition 
portion of the West Lake Landfill. 

All equipment stored on the two contaminated areas would be removed to another 
portion of the site. Gravel piles in Area 2 should be removed. The lower 10 to 
15 em (4 to 6 in.) of rock should be left in place to be disposed of with other 
contaminated materials, since this gravel may have become mixed with contaminated 
soil at the surface. 

The areas known to contain radioactive contamination at levels above the action 
criteria (20 ~R/hr at 1m) would be excavated initially. Next, the excavated 
area would be surveyed to determine the extent of contamination remaining. Ex­
cavation would continue until unacceptable levels of contamination have been 

removed. Immediately after excavation, the soil would be placed in 208-liter 
(55 gal) approved drums (or other approved containers) for transport. Contain­
ment in the drums will prevent the spread of dust and loose soil during 

transport. 

Some of the nonradiological hazardous material known to be present in the 
landfill could present a serious danger to workers should they excavate into 
this material. Proper precautions should, therefore, be taken as the work is 

being performed. 

Estimated costs under Option D would be'$2,500,000 (Table 5.3). Transporting 

the contaminated soil to another site and emplacing the material there would 

significantly add to the cost. This option could be completed in about 
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3 months, providing that a suitable disposal facility were available to receive 
the contaminated waste. 

5.5 Option E: Excavation and Temporary Onsite Storage in a Trench 

Under this option, as much radioactive soil would be excavated as in Option D 
and would be placed in a specially prepared trench on the West lake site but 
would not be placed in drums. This trench would become a temporary repository 
for the radioactive soil. The trench would be surrounded by an impervious clay 
liner to minimize leachate production and transport into the groundwater system. 
The cap should give acceptable rate~ of surface exposure and acceptable rates 
of radon gas release. 

As under Option D., surface vegetation, machinery, and piles of crushed rock 
would be removed from the surface of areas to be excavated. Design of the 
trench is based upon the "secure landfill concept" (Shuster and Wagner, 1980) 
with three primary functions: eliminate direct gamma-ray exposure at the ground 
surface, reduce radon emanation, and prevent leaching of radionuclides to the 
groundwater system. 

The ·excavated area would be cut to a maximum elevation of 140 m (460 ft) msl 
over the area to be covered by the trench. The base of the trench would cover 
an area 120 x 120 m (394 x 394 ft) and would have a negligible slope. Low spots 

would be filled with borrow soil• compacted to at least 90% of its standard 
Proctor density (SPD). Once the base for the trench has been leveled to a 

final elevation of about 140m (460ft) msl, a blanket of borrow soil at least 
1.5 m (5 ft) thick compacted to at least 90% SPD would be emplaced. Specifica­

tion of compaction of this underlayer is based on the requirement of avoiding 
subsidence which could cause the clay liner to crack and fail. A clay liner 
would be placed above the underlayer. The liner would be 0.5 m (1.6 ft) thick 
and would have a permeability less than 10-8 cm/s (4 x 10-9 in./s). An 
impermeable plastic liner could also be used. 

*Borrow soil refers to a clayey-silt loess (Soil Conservation Service type Cl) 
excavated southeast of the site for use as daily cover in the landfilling 
operation. 
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Sides of the trench would be built at a 3:1 slope up to the level of the surround­
ing undisturbed landfill surface, about 143m (470 ft) msl. The walls would 
consist of an underlayer and liner as described for the base. A layer of 

crusher-run limestone 0.5 m (1.6 ft) thick would be placed on top of the liner 
to allow leachate buildup in the trench to be monitored and to facilitate pump­

ing should leachate buildup become a problem. 

After the base and walls of the trench have been built, the previously exca­
vated debris would be placed in the trench. Then the remaining radioactive 
debris would be excavated and placed in the trench. As excavation proceeds, it 
will become apparent how much volume the trench must have to contain all the 
contaminated soil. At this point, the walls of the trench would be raised to 
an appropriate level. Excavation and filling can then proceed until the work 
is complete. The final thickness of debris is expected to be from 4 to 6 m 
(13 to 20 ft). 

A cover, as described below, would be placed over the debris. A 1 m (3 ft) 
layer of borrow soil compacted to 90% SPO will be placed over the debris. A 
clay liner 0.5 m (1.6 ft) thick of permeability less than 10-8 cm/s (4 x 

10-9 in./s) would be placed over the borrow soil blanket. A 0.5-m (1~6-ft) layer 
of crusher-run limestone would be placed over the clay layer to prevent 
infiltration water from building up over the liner. A cover soil layer of 
average thickness about 2 m (7 ft) would be placed over the rock layer. 

The cover soil would be compacted and built with a surface slope of from 2% to 

4% to minimize erosion. Three-tenths of a meter (1 ft) of top soil would be 
placed over the cover layer and would be seeded and mulched to establish a vege­

tative cover. 

Once the trench has been prepared to accept the soil, workers may begin to 
excavate contaminated soil. As under Option C, an initial excavation would 
remove the area of Known contamination, and a cleanup phase would remove all 
soil containing radionuclide concentrations above an action level of 15 pCi/g 

Ra-226. As soon as the soil has been excavated, it would be hauled to the 

trench and emplaced. The contaminated soil should be sufficiently compacted to 
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prevent settling, to maintain the integrity of the soil cap. As fill is being 

emplaced, the pipe for a monitoring well would be extended upward from the base 
of the gravel underdrain. This well should be designed in a manner that would 
allow future installation of a pump for drawing off leachate should this become 

necessary. 

Costs for Option E would be approximately $2,150,000 (Table 5.4). The estimated 
costs vary somewhat, since the exact limits of excavation cannot be defined until 
work begins. This work would require approximately 4 months to complete. 

5.6 Option F: Construction of a Sturry Wall to Prevent Offsite leachate 
Migration 

Under Option F, radioactive soil would be left in place at the West lake site. 
The wastes would be stabilized by means of a soil cover (as under Option B) and 
a downgradient slurry wall would be built around the contaminated soil. The 
slurry wall would be intended to keep leachate from migrating off site. This 
remedial action would be somewhat more effective than Option B in reducing the 
potential for groundwater contamination. However, costs incurred would be 
substantially higher than those for Option B or C. Benefits would be?nearly 
identical to those derived by the soil cover and berm stabilization alone; the 
sole advantage of Option F over Option B or C would be greater protection to 
groundwater in the Missouri River alluvium. 

Vegetation, machinery, and piles of crushed rock would have to be removed as 

described for Option B. A slurry wall would be constructed by excavating a 
trench [approximately 1m (3.3 ft) wide] to the depth of bedrock. This trench 
would be bored out in the presence of a mud weighted with bentonite (clay) to 
keep the walls from collapsing and to keep groundwater from intruding into the 

trench. The trench would be excavated ;n sections 6 to 8 m (20 to 26 ft) long. 
Once a section of trench has been excavated, concrete would be poured by tremie 
into the trench to displace the slurry. The final slurry walls would each 

consist of a concrete slab about 1 m (3.3 ft) thick extending to bedrock and 
partially.encircling the bodies of radioactive soil in both Areas 1 and 2. A 

total of approximately 1300 linear meters (4,300 ft) of wall would be con­
structed to depths varying from 5 to 15 m (16 to 50 ft). 
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After each of the slurry walls had been emplaced, fill would be added along the 
face of the berm to stabilize the slope. Finally, a soil cover would be placed 
over the contaminated areas. The berm would be stabilized and the soil cover 
would be placed as outlined for Option B. 

Costs of work required for Option F would be approximately'$5,600,000 ~ 

(Table 5.5). The exact amount of slurry wall cannot be determined until work 
is begun; therefore, this cost will be highly variable. Since the walls should 
extend to bedrock, the depth of soil and landfill debris will govern the depth 
of the required wall. Slight errors in estimating the depth of alluvium could 
result in large errors in the cost estimate. It is estimated that 1t would 
take 6 to 8 months to complete this option. 
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Table 5.1 Itemized cost of remedial action, Option B 

Item Quantity Unit price Cost Reference 

Clearing and grubbing 2;9 ha $1850/ha $ 5,365 * 

Remove Shuman Building $ 6,200 ** 

Excavate contaminated 7500 m3 $101m3 $ 75,000 t 
soil and redeposit 
it at a secure site 

Emplace soil cover 48,000· :m3 $4.64/m3 $222,720 t 

Bury clean rubble 225 m3 $12.50/m3 $ 2,812 t 

Seed and mulch cover 3.3 ha $2165/ha $ 7zl45 * 
.Subtotal $319,242 

Contingency @ 10% 31,924 

Engineering and legal 15z962 
fees @ 5% 

Estimated total cost $360,000tt 
. 

*Dodge Guide to Public Works and Heavy Construction, 1984. . · 

**Ford, Bacon and Davis Utah, Inc., 11 Engineering Evaluation of the Latty 
Avenue Site, Hazelwood, Missouri," NRC Contract No. NRC-02-77-197, 1978. 
(This Butler-type building has already been removed.) 

tBased on best estimated cost. 
ttAdjusted for deletion Jf building removal. 
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Table 5.2 Itemized cost of remedial action, Option C 

Item Quantity Unit price Cost 

Clearing and grubbing 2.9 ha $1850/ha $ 5,365 

Remove Shuman Building $ 6,200 

Relocate power 3 $2060 $ 6,180 
transmission poles 

Stablize berm (fill) 20,200 m3 $6.70/m3 $135,340 

Emplace soil cover 48,000 ml $4.64/ml $222,720 

Bury clean rubble 225 m3 $12.50/ml $ 2,812 

Seed and mulch cover 3.3 ha $2165/ha $ 71145 
Subtotal $385,762 

Contingency @ 10% 38,576 

Engineering and legal 19,290 
fees @ 5% 

Land acquisition 2 ha $15,500/ha 31,000 
Estimated total cost $470,000 

*Dodge Guide to Public Works and Heavy Construction, 1984. 

Reference 

* 

** 
t 

t 

t 

t 

* 

. 
' 

**Ford, Bacon and Davis Utah, Inc., 11 Engineering Evaluation of the Latty 
Avenue Site, Hazelwood, Missouri, 11 NRC Contract No. NRC-02-77-197, 1978. 
(This Butler-type building has already been rem6ved.) 

tBased on best estimated cost. 
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Table 5.3 Itemized cost of remedial action, Option D 

Item Quantity Unit price Cost 

Clearing and grubbing 

Remove Shuman Building 

Bury clean rubble 

2.9 ha 

230 m3 

$1850/ha 

$12.5/m3 

Excavate contaminated soil 70,000 m3 $5.25/m3 

Site decontamination 27,600 m3 $1.4/m2 

Packing waste for transportation 70,000 m3 $25Im3 

Subtotal 

Contingency @ 10% 

Engineering and legal 
fees @ 5% 

$ 5,365 

$ 6,200 

$ 2,875 

$ 367,500 

$ 38,640 

$1,750,000 

$2,170,580 

217,058 

108,529 

Reference 

* 

** 

t 

t,tt 

*** 

t 

Estimated total cost $2,500,000*** 

*Dodge Guide to Public Works and Heavy Construction, 1984. . 
~ 

~*Ford, Bacon and Davis Utah, Inc., "Engineering Evaluation of the Latty 
Avenue Site, Hazelwood, Missouri," NRC Contract No. NRC-02-77-197, 1978. 
(This Butler-type building has already been removed.) 

*~*No costs have been included here for moving the waste, for emplacing it and 
for disposal facility users fees. 

tBased upon best estimate. 
ttEstimated quantity of soil having Ra-226 concentrations of 15 pCi/g or more. 
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Table 5.4 Itemized cost of remedial action, Option E 

Item Quantity Unit price Cost Reference 

Prepare secure trench 80,000 m3 $9/m3 $ 720,000 

Clearing and grubbing 2.9 ha $1,850/ha $ 5,365 

Remove Shuman building $ 6,200 ** 
Bury clean rubble 230 m3 $12.5/m3 $ 2,875 * 
Excavate contaminated 70,000 m3_ $5.25/m3 $ 367,500 * 
soil 

Site decontamination 27,600 m3 . $1.40/m3 $ 38,640 t 

Emplace contaminated 70,000 m3 $10.3/m3 $ 722,200 * 
soil 

Monitoring well $ 6,000 * 
Seed and mulch cover 0.08 ha $2,165/ha $ 200 t 

Subtotal $1,868,980 

Contingency @ 10% 186,900 

Engineering and legal 93 1450 
fees @ 5% 

Estimated total cost $2,150,000 

* Dodge Guide to Public Works and Heavy Construction, 1984. 
uFord, Bacon and Davis Utah, Inc., "Engineering Evaluation of the Latty 

Avenue Site, Hazelwood, Missouri," NRC Contract No. NRC-02-77-197, 1978. 
(This Butler-type building has already been removed.) 

t Based on best estimate. 
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Table 5.5 Itemized cost of remedial action, Option F 

Item Quantity Unit price Cost Reference 

Clearing and grubbing 2.9 ha $1,850/ha $ 5,365 * 

Remove Shuman building $ 6,200 ** 

Relocate power 7 poles $2,060/@ $ 14,420 t 
transmission poles 

Construct slurry wall 11,000 m2 $402/m2 $4,422,000 * 

Stabilize berm 20,200 m3 $6.70/m3 $ 135,340 t 

Emplace soil cap 48,000 m3 . $4.64/m3 $ 222,720 t 

Bury clean rubble 225 m3 $12.5/m3 $ 2,812 t 

Seed and mulch cover 3.3 ha $2,165/ha $ 71145 * 
Subtotal $4,816,002 

Contingency @ 10% 481,600 

Engineering and legal 240,800 
fees @ 5% 

Land acquisition 2 ha $15,500/ha 311000 
Estimated total cost $5,600,000 

*Dodge Guide to Public Works and Heavy Construction, 1984. 

**Ford, Bacon and Davis Utah, Inc:., "Engineering Evaluation of the Latty 
Avenue Site, Hazelwood, Missouri," NRC Contract No. NRC-02-77-197, 1978. 
(This Butler-type building has already been removed.) 

tBased on best estimate. 
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ABSTRACT 

An aerial radiological survey to measure terrestrial gamma radiation was carried out over the Mallinckrodt 
Nuclear Maryland Heights Facility during October 1977. · 

At the same time the following properties were also surveyed: a parcel near 9200 West Latty Avenue. which 
included a portion of St. Louis International Airport; and land used by West Lake Landfill, Inc., which is 8 km 
northwest of the airport. 

Gamma ray data were collected by flying parallel lines 60 m apart. The total area surveyed over the three 
sites was 7.4 km2. 

Processed data indicated that detected radioisotopes and their associated gamma ray exposure rates were 
consistent with those expected from normal background emitters, except at certain locations described in 
this report. 

Average exposure rates 1 m above the ground, as calculated from aerial data. are presented in the form of 
an isopleth map. No ground sample data were taken at the time of the aerial survey. 
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1.0 INTRODUCTION 

• The United States Department of Energy (DOE) 
maintains an aerial surveillance opemtion called 
the Aerial Measuring System (AMS). • AMS is 
operated for DOE by EG&G. This continuing 
nationwide program, started in 1958, involves 
surveys to monitor radiation levels in and around 
facilities producing, utilizing, or storing 
radioactive materials. The purpose of the survey 
is to document, at a given point in time, the 
location of all areas containing gamma emitting 
radioactivity (visible at the surface), and to aid 
local personnel in evaluating the magnitude and 
spatial extent of any radioactive contaminants 
released into the environment. At the request of 
DOE, or other federal and/or state agencies (such 
as the United States Nuclear Regulatory 
Commission), AMS is deployed for various aerial 
survey operations. 

AMS was utilized during the period 22-28 
October 1977 to radiometrically survey an area 
1.6 km2 cer.tered on the Mallinckrodt Nuclear 
Maryland Heights Facility. Also surveyed was an 
area 3.2 km2 surrounding 9200 West Latty 
Avenue, which included a portion of the St. Louis 
lnternl'!tioMI Airport A third site surveyP.d was a 
2.6 km2 area centered on property operated by 
West La!<e Landfill, Inc., 8 km northwest of the 
airport. 

The St. louis International Airport was the survey 
base of operation. 

2.0 SURVEY AREA HISTORY 
AND LOCATION 

The Maliinckrodt Nuclear Maryland Heights 
Facility is located at 2703 Wagoner Place, St. 
Louis, Missquri. This plant receive.s 
radioisotopes from various vendors and converts 
them to radio pharmaceutical materials. Radio­
isotopes which they handle include 131J, 99"'Tc, 
99Mo, 75Se, and 59Fe. Mallinckrodt Nuclear is a 
Division of MallinckrocH, Inc. (formerly, 
Mallinckrodt Chemical Works). Mallinckrodt, Inc. 
acquired the Maryland Heights facility from 
·Nuclear Consultants, Inc. in 1965. 

It is reported in an ORNL report2 and a NRC 
reporP that during the period 1942 through the 
late 1950's Mallinckrodt Chemical Works of St. 
Louis processed uranium ore. Some of the ore 

'FormBrly ABnal M9tJsuring Systum (ARMS). 
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residues and processed wastes were stored on 
the airport property. 

In early 19GG these ore re:.idues and uranium­
bearing processed wastes were moved from the 
airport property by the Continental Mining and 
Milling Company of Chicago, Illinois to the Latty 
Avenue site. 

In January, 1967 the Commercial Discount 
Corporation of Chicago, Illinois purchased the 
residues; much of the material was then dried and 
shipped to the Cotter Corporation facilities in 
Canon City, Colorado. The source material 
remaining at the Latty Avenue site was sold to the 
Cotter Corporation in December, 1969. Records 
indicate that residues remaining on the site at that 
time included 74,000 tons of Belgian Congo 
pitchblende raffinate containing about 113 tons 
of uranium; 32,500 tons of Colorado raffinate 
containing about 48 tons of uranium; and 8. 700 
tons of leached barium sulfate contain ina about 7 
tons of uranium. During the period August 
through November, 1970 Cotter Corporation 
dried some of the remaining residues and 
shipped them to their mill in Canon City, 
Co!orado. By December, 1970 an estimated 
10,000 tons of Colorado raffinate and 8,700 tons 
of leached barium sulfate·rernained at the Lally 
Avenue site. 

In April, 1974 a NRC inspector was informed that 
the rema1n1ng Colorado raffinate had bee..[l 
shipped in mid-1973 to Canon City withou_! 
dry1ng ana that the leached barium sulfate had 
been transported to a landfill area in St. Louis 
County. A reported 12to 18inchesoftopsotl bad 
been stripped from the Latty Avenue site: this 
supposedly had been removed with the teacheq 
barium sulfate. However, analyses of soil 
samples taken during a NRC investigation o1 the 
Latty Avenue site in 19.76 indicated the prE>sence 
of uranium- and thorium-bearing residues. 

The West Lake Landfill property is located off St. 
Ct"~arles Rock Road near Taussig Road, 
approximately 8 km northwest of the airport. 

3.0 SURVEY METHOD AND 
AIRBORNE EQUIPMENT 

An enlarged aerial photo of each site was used to 
lay out the survey flight lines (Figures 1, 2. and 
3). The navigator visually directed the aircraft 

....:;. 
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along the programmed flight lin('s on the 
photograph. The survey pattern consisted of 
parallel lines at 60 m intervals. Flight nltilude was 
60m. · 

A Hughes H-500 helicopter was utilized for thl) 
survey (Figure 4). The H-500 carried a crew of 
two: pilot and navigator. The helicopter 
employed a lightweight version of the R<sdiation 
and Environmental Data Acquisition and 
Recorder system (REDAR). Two pods were 
mounted on the sides of the helicopter: each pod 
contained ten 12.7 em diameter by 5. 1 em height 
Nai(TI) detectors. Gamma ray signals from tpe 
20 detectors were summed and route:d through 
an analog-fo-d1g1tal converter and a pLi"iS..::-height 
analyzer. Gamma spectra were accumulated in 
3-second intervals and recorded on 1/2 inch 
magnetic tape. 

Tht~ helicopter position was established with two 
systems: a Trisponder/202A Microwave ~~anging 
System (MRS), and an AL-101 radio 
altimeter. The trisponder master station 

......... __ ....;..- . 
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mounted in the helicopter interrogated tW(' 
remoto transceivers mounted on towers outsid• 
the survey area. By measuring the round trip 
propagation time between the master and remote 
stations, the master computed the distance to 
each. Tit~se distances were recorded on 
magnetic tape each second; in subsequent 
computer processing these were converted to 
position coordinates. 

The radio altimeter similarly measured the time 
lag for the return of a pulsed signal and converted 
this to aircraft altitude. For altitudes up to 150m. 
the accuracy was ± 0.6 m or ± 2%, whichever is 
greater. These data were also recorded on 
magnetic tape so that any variations in gamma 
signal strength caused by altitude fluctuation 
could be accurately compensated. 

The detectors and electronic systems which 
accumulate and record the data are described 
only briefly here. They are described in 
considerable detail in a previous report. 1 

------

~- . ... 
Figure 4. HUGHES H-500 HELICOPTER CONTAINING THE R£VAR SYSTEM 
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4.0 DATA PROCESSING 

Data processing was done with the Radiation and 
Environmental Data Analyzer and Computer 
system (REDAC). This is a computer analysis 
laboratory mounted in a mobile van (Figure 5). 

REDAC consists primarily of two Cipher Data 
tape drives, a Data General NOVA 840 computer, 
two Calcomp plotters, and a Tektronics CRT 
display screen. The computer has a 32 k-word 
core memory and an additional 1.2 x 106-word 
disc memory. An extensive collection of 
software routines is available for data processing. 

The gross count data were corrected for system 
dead time and altitude deviaHon. Corrections to 
the gross count rates were also made for 
contributions from radon, aircraft background, 

~-.. 

'· 

11-

and cosmic rays. Flights over the Missouri River 
were used tor this purpose . 

The corrected gross count rates were converted 
, to exposure: rates at 1 m altttude, with the factor 

'1024 counts per second (cps) per pR/h obtained 
from calibration data over a Nevada test range. 

5.0 DISCUSSION AND RESULTS 

Analysis of the radiological data taken over the 
area surrounding each of the sites discussed in 
this report indicates that the terrestrial 
Jadioisotopes and associated gamma ray 
exposure rates were consistent with the natural 
background normally found wJthjn areas having a 
similar geological basis. These background 
exposure rates were in the 8-11 pR/h range, 
including 3. 7 pR/h due to cosmic rays. 
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s.1 Mallinckrodt Nuclear 

• F!gure 6 presents gross count rate isopleths 
superimposed on an aerial photograph of the 
Mallinckrodt Nuclear Maryland Heights 
Facility. The isopleths shown in this figure are 
consistent with tl1e existence of point sources in a 
storage room wt1ich has heavily shielded walls at 
the ground level but a lightly shielded roof. Due 
to this difference in shielding the aerially 
determined isopleths are not representative of 
what would be measured on the ground. For this 
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13 

reason, and because conversion factors apply 
only to uniform horizontal distributions at the 
ground lcvt:l, the letter labels in Figure 6 have not 
been converted to exposure rates at the 1 m level. 

Figure 7 is a background-subtracted energy 
spectrum of the radiation from the area of 
increased activity. Photopeaks observed are 364 
keV and 637 keV from 13 11, 740 keV and 780 keV 
from ssMo, and 1.095 MeV and 1.292 MeV from 
ssFe. All three of these isotopes are received by 
the Faci.lity for processing. 

+.0 +.5 1. 5 2. 0 1. 0 

ENERGY CMEV) 
2.5 8.0 

Figure 7. BACKGROUND-SUBTRACTED ENERGY SPECTRUM: MALLINCKRODT NUCLEAR SITE 
This spoctrum characterizos t11e enhancud activ1ty observud in F1guro 6. 
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5.2 Latty Avenue an~ Airport 

1 nJUfe 8 presents the exposure rate isopleths 
~~rpcnmposed on an aenal photograph of the 
s1te. Figure 9 is a background-subtracted energy 
sptJctrum of the radiation characterislrcs of both 
areas of increased activity. Radiation from 2148i 
accounts for all the major photopeaks observed. 

This isopleth map (Figure 8) is based on gross 
counts (integral counts in the energy region 

1.0 

w +.8 10Lf 
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between .05 ~eV and 3 MeV). The factor used to 
convert these counts to the exposure rate at the 1 
m level was determined from measurc!Tients at a 
calibration site containing a typical mix of 
naturally occurring radionuclidcs. Since the 
spectrum shown in Figure 9 is different from a 
typical natural spectrum. the conversion factor 
may be in error. The isopleths, which represent 
ground level exposure rates for distributed 
sources. are consistent with sources whose 
lateral dimensions are a few hundred feet. 

:t' -(\J :t' I -H (\J m I 
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:t' -(\J 
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m 

+.0 +.S 1.0 LS 2.0 

CMEV) 
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ENERGY 
Figure 9. BACKGROUND-SUBTRACTED ENERGY SPECTRUM: LATTY AVENUE 

Thrs spectrum of gamma radiatron was characterrsttc of the areas of increased activity at Latty Avenue and the a~tport as 
shown m Figure 8. 
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5.3 West Lake Land~lll 

Figure 10 presents the exposure rate isopletlrs 
superimposed on an aerial photograph of the 
site. Figure 11 is a background-subtracted 
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energy spectrum of the radiation characteristic c 
both areas of increased activity. Radiation fror 
21•Bi accounts for all the major photopeak 
observed. 
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Figure 11. BACKGROUND-SUBTRACTED ENERGY SPECTRUM: WEST LAKE LANDFILL 

Photo{XIalrs sho1vn here chatactorize both ar9as of enhanced activity in Figur9 JO . 
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NA.'it OF FACILITY ___ __;,;M.;.e.;;.s.;;.t..;r.a;;.;;;;k~e;....;;;r.~a;,;,nd:;:,;f;;.:~:.:· 1;.:1~----------

.. 
~~LE:S COLLECTED BY Hjke ticQPln 

!IO'IE: 

SAMPLE DESCRIPTIO~ 

DATE COLLECTED 
SA!-t'PLE ~tr.·!BER 

pH Units 
Specific Cond. (umbos/em 

@ 250 C) 
.. . 

fle11 141 

10-1-80 
B0-7418 

6.3 
4000 

DA'IE(S) lQ-Z-80 

rte11 140 Bahn Farmhouse Well 

10-1-80 10-l-80 
80-7419 80-7420 

6.7 6.7 
1450 1000 

4!! 12 ----- · -54 ~-
.lligrams per liter 

BOD ~12 
19.6 
0.31 
3.00 
0.07 

........ ____ 
25:8 
r>.'09 

~ o.os. 

---- •90.9'>.;. COD 
11H3 as N 

. H03+N02 as. N 
""total P 

Total Sulfide 
.TOC 
Total Cyanide 
Bon-Filterable Residue (SS) 
Filterable Residue ('IDS) 

Alkalinity as Caco3 
Fluoride t 

f:Cbloride :~D ~ 
"Sulfate 
i&rdness as CaC03 (Ca, Mg, Fe, 

Zn, Mn) 
~o~assium, Dissolved 
»odium, Dissolved 
:alcium, Dissolved 

llagnesium, Dissolved 

1crograms per liter 

:admium, Dissolved '0 
:hromium, Dissolved 

Copper, Dissolved 
ron, Dissolved , mg/l J"; Wf:... 
ead, Dissol vee! ~ 0 

ManganesE', Dissolved SO ~ 
ercury, Dissolved 
lckel , Di.ssol ved 

Zinc·, Dissolved , IDlf/ I l 
rsenic, Dissolved _. . . 
Uver, Dissolved 
•Qu•ntity not suffici;n·t · · · 

,.. A..!: ... ' ... ""' 

4!:- 0.1 
63.1 

..:.. O.Ol 
126 

2744 

690 
0.17 

··· 25of: 
llOO 
1450 

12.3 
368 
429 

93 

7.2 
J:-5 

5 
2.01 

4 

670 
ONS• 
llO 

9.72 
~5 

0.4 

O.JJ3 

~ 0.1 
37.6 

.:::. 0.01 
162 
B39 

·500 

O.lS 
0.47 

- 0.03 

..G O.l 
67.3 

~O.Ol 

300 
496 

360 
0.61 --_Q.19 ---·-----

7.07 
177 
591 

7.6 
33.8 
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43 
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4!5 
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2.82 

J 
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ONS• 

..:. 20 
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H.ISSOURI DEPART:-tE:-iT OF NAT~\L llESOURCt:.:i 
DIVISIO:-i OF E.'JVIROmt~TAL QUAL tTY 

LABORATORY SERVICES PROCRA."t 

. . 
REPORT OF S~~PLE ANALYSIS 

LANDFILL }lONITORING PROJZCT 

NA}~ OF FACILITY West Lake Landfill 

~~LES COLLECTED BY Mike Lincoln 

NOTE: 

DATE(S) lO-l-80 

SAMPLE DESCRIPTION 

J)ATE COLLEC!ED 
SA}TPLE }."L~·!!IER 

~H Units 
~pecific Ccnd. (umhos/cm 

@ 250 C) 

ligrams per liter 

~OD 

:on 
'H

3 
as N 

N03+N02 as N 
'otal P 

_otal Sulfide 
TOC 

otal Cyanide 
on-Filterable Residue (SS) 

Filterable Residue (TDS) 

lkalinity as Caco3 
luoride 

Chloride 
ufate 
a~dness as CaC03 (Ca, Mg, Fe, 

Zn, Mn) 
- ~tassium , Dissolved 

~dium, Dissolved 
-..llcium, Dissolved . 
~gnesi~, Dissolved 

icrogtams per liter 

1dmium, DJssolved 
__ Jroznium; Dissolved 
Copper, Dissolved 

·on , Dissolved, mg/l 
:ad , Dissolved 

Msa,ng~nese, Dissolved 
rcury, Dissolved 
ckel, Dissolved 

Zinc, DJssolved, mg/l 
senic, Dissolved 
lver, Dissolved 

•Quantity not sufficient 

Fox Fish Harket Well 

lO-l-80 
8D-742l 

6.6 
950 

Shallow Well @ Bob's Auto Pares 

lO~l-80 
80-7422 

6.6 
l900 

- -·-·-·-- .... 
~.~ 12 ___-.:. 12 

4:3 12.1 
0.37 0.23 

c::::. o.os c::: 0.05 
0.21 e.43 

.:::. O.l c.O.l 
l8.0 35.7 

<. 0 .Ol Jf!. 0.01 
ll 38 

492 . 918 

396 580 

~j~~--. -· ---------..:.oj~~ 
v ·~ 394 623 

3.8 
l8.4 

JlO 
29 

D.2 
-.s 

4 
4.lB 

2 

290 
QNS• 
~0 
0~02 
41!.5 
·D.2 

• 

l0.3 
'54.5 

l87 
Jl 

D.7 
.:!.,$ 

J 
l1.6 

7 

190 
QNS• 

.c 20 
l.39 
-'5 
0.3 

l 
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Iepore of lladionucUdo ~al)'lil of 
Water Sample 

fublic Water Supply 
U~S. Environmental ProttctLoQ A&ency 

(To be filled out by public wator oupply) 
iJ•sfU.I(c ~A~J'. 1 · ,~J 

rws 1:e tiQ. ''f (L - ?/ ;2. '.l. · Dato f! I ...5 ' tr t1 - /fiiiM.!-N 
rws Hame &}t; ,VA-hattL Hsz ~,e&c:.c.. ~""'''t:~ (Mo.) (Day) (Year) 
Addresa Be 8.:t x 13 t; l' 
City z,,FF(A,tnv t! tT2( ltato. __ t1f...,.;_.(._ __ _:Z1p CocSo k$'/d 4-

(To be filled out ~y laboratory) 
Dept. of Community Health & Medical Care 

Lab Running Sample Environ. Health Laboratories 
Address and City 801 s. Brentwood Blyd .• Claxton, MO. 63105 
J.ab lD No. 00260 Anal)' at Staff 

Contaminant 
Name 

Gross Beta Particle 
Activity (SOpc./1 

Tritium 
Strontium • 90 
Iodine • 131 
Cesium • 134 

Analyail 
ieoult 

/,&ti If[? 
tiP • »ay lr 
t..zl t llo 

I I 

I I 

I 
I 

I 
I 

Analysia 
Method 

This form must accompany tho radionuclldo cubltaluer to tho laboratory, Tho public 
water aupply will be ADtifiod by the Wator luppl7 l~tl4 Office, V,&, IrA of the 
results of tho radlonuclido oxaminationl, 



Iepore of ladionuclide Analysie of 
Wacar Samplo 

Public Watc~ Supply 
u.s. lnvironmontal Proccc,ioa Asency 

(To be filled out by pu~lic vato; tupply) 

~..t.t-~ ~ ~ 
f),dz. au. ,d. II p;/P~ 

..,. A'~-

rws 1 NO'__: 'tl - 3 /J 
PWS Hame pe • .V~'2>tt4L /<"SA tlll<t!!.S 
Address ,e. tl· lie )( a,, 
ctcy r, e&.c sg .v c' tv 

I 

»ate /I) 1 3 II 1 tf"d 5"4 /.~ 
fitMt/f'' (&,) (Day) (lear) 

&t•,•·---61--."-----....... ztp Code ~ ~ / d .2 

(To be filled out by 

Lab lunning Sample 
Addrea1 and City 

la~~~~~o~)Community Health & Medical Care 
Environ. Health Laboratories 

Lab ID No, 

Contaminant 
Name 

Gross Alpha Particle 
Activity (Spc./1 

LRad1WII • 226~ 
ladiUIII • 228 

Gross Beta Particle 
Activity (SOpc./1 

'Tritium 
Strontium • 90 
Iodine • 131 
Celium • 134 

801 S. Brentwood Blvd. 
Clayton, Mo. 6~105 Anal)' It ____ _ 

Analylil 
J.eaulc 

Anal yah 
pa~o 

I 

I 
I 

I 

I 
I 

. Analylio 
ltlchod 

Thi1 form must accompany the rad1onuel1de Gub1ca1ae~ to the labo~atory. The public 
water IUpply will be notified by cbt W•c•r lupplf r~e14 Office, u.s. ErA of the 
re1ult1 of thl rad1onuc11dt examiaatione, 
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S~lPLES COLLECTED BY Randy Crawford 

NOTE: 

S~IPLE DESCRIPTION 

DATE COLLECTED 
S~IPLE NmtBER 

pH Units 
Specific Cond. (umhos/cm 

@ 250 C) 

Milligrams per liter 

BOD 
COD 
NH3 as N 
N03+N02 as N 

·Total P 
KBAS 
T(Jtal Sulfide 
TOC 
Total Cyanide 
Non-Filterable Residue (SS) 
Filterable Residue (TDS) 
Color 
Alkalinity as Caco3 
Fluoride 
Chloride 
Sulfate 
Hardness as CaCOJ (Ca, Mg, Fe, 

Zn, Hn) 
Potassiun 
Sodium 
Calciu::1 
Magnesium 
J'emperature 

Micrograms per liter 
Barium, Di~solved 
Cadrniu~, D~ssolved 
Chromium, Dissolved 
Copper, Dissolved 
Iron, Dissolved 
Lead, Dissolved 
Seleniu~, Dissolved 
Mang~nese, Dissolved 
Mercury, Dissolved 
Nickel 
Zinc, ·Dissolved 

-Arsenic, Dissolved 
Silver, Dissolved 

•No unfiltered sample 
LSI'-69/5-5-80 

Boring lfl-

10-29-80 
80-7125 

6.6 
500 

16 
64.4 
0.84 
0.54 
0.21 
0.34 

25.8 

No Result* 
No Result* 

<. 25 

0.42 
6.5 

79 
370 

600 
0.3 

2 
3 

150 
2 
2 

1000 
<. 0.1 

700 
l 

'- 0.2 

DATE(S) l0-29-80 

Slough on B.W. edge (grab) 

10-29-80 
80-7126 

7.5 
745 

L4 
13.8 
0.04 
0.08 
0.07 

~ 0.04 

~l 

9 
366 
~25 

0.36 
57.8 

56 
244 

goc 

200 Total 
0.1 Total 
~ 1 Total 
~ 1 Total 
240 Total 

2 Total 
~ 5 Total 

70 Total 
~ 0.1 :rotal 

14 Total 
~ 5 Total 

~ O.l Total 
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MISSOURI DEPARTitENT OF NATt:RAL RESOURC. .. _ 
DIVISION OF ~"iVIROIDIE.'iTAL QUALITY 

LABORATORY SERVICES PROGRA:-1 

REPORT OF S~~PLE ANALYSIS 
~~DFILL MONITORING PROJECT 

NANE OF FACILITY West Lakes Landfill 

SA}1PLES COLLECTED BY ~andY Crawford 

NOTE: 

DATE(S) 10-30-80 

S~IPL'E DESCRIPTION 

DATE COLLECTED 
S~!PLE NU~tBER 

})H Units 
Specific Cond. (umhos/cm 

@ 2so C) 

~lligrams per liter 

BOD 
COD 
NH3 as N 
N03+~o2 as N 

·Total P 
HBAS 
Total Sulfide 
TOC 
Total Cyanide 
Non-Filterable Residue (SS) 
Filterable Residue (TDS) 
Color 
Alkalinity as CaC03 
Fluoride 
Chloride 
Sulfate 
Hardness as CaC03 (Ca, 1-lg, Fe, 

Zn, Mn) 
Potassium 
Sodium 
Calciu::l 
Magnesium 
.!'emperature 

Micrograms per liter 
Barium 
Cado.iu::t 
Chromium 
Copper 
Iron 
Lead 
SeleniuT:l 
Mang~nese 

Mercury 
Nickel 
Zinc ' 

-'Arsenic 
Silver 

LSP-69/5-5-eo 

. 
Boring #2 

10-30-80 
80-7 27 

7.2 
1100 

6 
37.8 
0.22 
0.98 
0.37 
0.06 

33.0 

15452 
684 

"'25 

0.25 
42.1 
159 
465 

12PC 

700 Dissolved 
1.0 Dissolved 

2 Dissolved 
11 Dissolved 

400 Dissolved 
3 Dissolved 
5 Dissolved 

600 Dissolved 
.£ 0.1 Dissolved 

1310 Dissolved 
2 Dissolved 

'- 0.2 Dissolved 

Black Diamond Lake (grab) 

10-30-80 
80-7128 

7.5 
4000 

>444 
845 
lOB 

~ 0.05 
1.0 

0.07 

302 

24 
2064 
1000 

0.54 
355 

29 
718 

14PC 

300 Total 
0.2 Total 
12 Total 

l Total 
3200 Total 

.J:. l Total 
'5 Total 
500 Total 

,LO.l Total 

238 Total 
5 Total 

LO.l Total 
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N~IE OF FACILITY West I.ake Landfill 

S~IPLES COLLECTED BY 1fandu Crawford 

NOTE: 

DATE(S) 10-30-80 

Sk~LE DESCRIPTION 

DA'l'E COLLECTED 
SA~!PLE NUHBER 

pH Units 
Specific Cond. (u~nos/cm 

@ 250 C) 

~lligracs per liter 

BOD 
COD 
NH

3 
as N 

N03+~o2 as N 
·'l'otal P 
HBAS 
Total S•Jlfide 
'l'OC 
Total Cyanide 
Non-Filterable Residue (SS) 
Filterable Residue (TDS) 
Color 
Alkalinity as CaC03 
Fluoride 
Chloride 
Sulfate 
Hardness as CaC03 (Ca, Ng, Fe, 

Zn, Hn) 
Potassium 
Sodiur.t 
Calciu::t 
Magnesium 
2'emperature 

ticrograms per liter 
Bariu~, Dissolved 
Cadmiu::t, Dissolved 
Chromium, Dissolved 
Copper, Dissolved 
Iron, Dissolved 
Lead, Dissolved 
Seleniuc, Dissolved 
Hang~nese, Dissolved 
Mercury, Dissolved 
Nickel 
Zinc, ·Dissolved 

- ~rsenic, Dissolved 
Silver, Dissolved 

•Instrument Failure 
LSP-69/5-5-eo 

Boring IIJ 
lD-30-80 
80-7129 

7.0 
1100 

7 
35.1 
O.ll 
0.22 
0.16 
0.07 

No Result* 

8496 
392 

.t:. 25 

0.32 
16.4 

78 
. 585 

500 
0.8 
5.6 
11 

1200 
4 
3 

1100 
~ 0.1 

550 
) 

~ 0.2 

Bori.ng 1/4 

10-30-80 
80-7130 

6.7 

17 
42.2 
0.23 
0.06 
0.06 
0.06 

No Result~~' 

7310 
2040 
L.25 

0.20 
10.2 

37 
747 

lSOc 

400 
1.3 

6 
7 

1000 
~2 
440~ 

£. 0.1 

198 
2 

L 0.2 

Bori.ng tJ5 (Along St. Charles 
Rock Road) 

l0-31-80 
80-7131 

6.7 
1200 

9 
16.9 
0.02 
0.36 
0.10 
0.15 

No Result* 

896 
120 
~25 

0.17 
14.3 

141 
577 

1SOc 

200 
0.9 

4 
4 

400 

~j 
300 

.l-0.1 

··132 
~5 

~ 0.2 



LAB 0~\TU R~ !:> 1::1~ v 1•.;t;~ t' KU(iii.i\.'1 
Report of S&U~~ple Analysis 

~:PtE DtSCRil'TIO~: 

Westlake Landfill leachate discharge 
to Fish l'ot Creek 

ate Collec~ed: 12-14-83 
------------------------Collected By: Virgil Wiesner 

ffiliation: SLRO 
---------------------------

Method: 

~l'A Method No. 624 

ez:zarks: 

\nalyzed 1/5/84. Sample exceeded holdin 
~ime by 8 days. 

L - The Tecovery of a spike in the 
sample was not wfthin the control 
limits. 

A. - Not .Analyzed 

NR - No Result - see Remarks 

D - A standard was not r~.m and a 
measurable (near l-l>L) peak was not 
£ound at the expected retention ti~ 

I - Tent3tive Icentific:3tion has been 
made thr a library search. An 

d:~rd has u t 
is b d on 

~--· int 

istrib~~~ 

ave Bedan, Waste Management Progr~--.J' 
Bill ~rice, Public Drinking Water Program 

CAS No. 

107-02-8 
107-13-l 
71-43-2 
74-83-9 
75-27-4 

75-25-2 
56-23-5 
108-90-7 
75-00-3 
110-75-8 

67-66-3 
74-87-3 
124-48-1 
75-34-3 
107-06-02 

75-35-4 
540-59-9 
78-87-5 
10061-01-5 
10061-02-6 

100-41-4 
75-D9-2 
79-34-5 
127-18-4 
71-55-6 

79-00-5 
79-01-6 
75-69-4 
108-88-3 
75-Q1-4 

Page 

Smnple No. 83-9803 

Method 624 
Volatile Organics 

CO!·POt'ND NA!·!E 

Acrolein 
Aery loni trile 
Benzene 
Bromomethane 
Bromodic:hloro:ethane 

Bromoform 
Catbon TetraChloride 
Chlorob enzene • 
Chloroe thane 
2-Cll.loroethylvinyl ether 

Chloroform 
Chlorot:!ethane 
Dibro~chloro~thane 
1,1-Dic:hloroethane 
1,2~Dic:hloroethane 

1,1-Dic:hloroethene 
trans-1,2-Dichloroethene 
1,2-Dichloropropane 
cis-1,3-Dic:hloropropene 
trans-1,3-Dic:hloropropene 

Ethylbenzene 
~~thylene chloride 
1,1,2,2-Tetrac:hloroethane 
Tetrac:hloroethene 
1,1,1-TriChloroethane 

1,1,2-Trichloroethane 
Tric:hloroethene 
Trichlorofluoromethane 
Toluene 
Vinyl chloride 

RES'L'tn 
uz./1 

N6 
~a. 

26 
<27 
<3.2 

<2 .a· 
<J,l 
<2 I !t 
"<ZZ 
<8,3 

<2,2 
<24 
<Z .a 

11 
<2,0 

~2 2 
5.3 

<] ~ 
H~ 

<2 5 

~2 6 
15 

<2 J 
<2 ~ 
<1 2 

~J 3 
~3 Q 
tl~A 

130 
s;2{, 



L\BOJ:~.ATOK't SJ:;KV.1. 1..;J:;~ t'.I:\Ul.M..'1 

Report of Sample Analysis 

~1PLE DESCRIPnO~: 

Fish Pot Creek below Sulphur Spring 
Road Bridge 1000 feet 

ate Collected: 12-14-83 
--~~~~-------------

Collected By: Virgil Wiesner 

ffiliation: __ ~S~L~R~O~-----------------

Method: 

EPA Method No. 624 

ecark.s: 

Analyzed 1/5/84. No detectable 
contamination was found. Sample 
~ceeded holding time by 8 days. 

L - lhe Tecovery of a spike in the 
sample \Jas not wfthin the control 
limits. 

A - Not Analyzed 

NR - No Result - see Remarks 

D - A s tanda:rd vas not run and a 
measurable (near !-IDL) peak was not 
found at the expected retention time 

I - Tent~tive Identification has been 
made th a library search. hl 

:md:trd has no 
c. is b d 

1 

ave Bedan, Waste Management Program 
Bill ~rice, Public Drinking Water Program 

CAS No. 

107-02-8 
107-13-1 
71-43-2 
74-83-9 
75-27-4 

75-25-2 
56-23-5 
108-90-7 
75-00-3 
110-75-8 

67-66-3 
74-87-3 
124-48-1 
75-34-3 
107-06-02 

75-35-4 
540-59-9 
78-87-5 
10061-01-5 
10061-02-6 

100-41-4 
75-09-2 
79-34-5 
127-18-4 
71-55-6 

79-00-5 
79-01-6 
75-69-4 
108-88-J 
75-Dl-4 

Page 

S<1Zr.ple No. 83-9804 

Method 624 
Volatile Organics 

co:!Pot~m ~M~ 

Acrolein 
Aery loni trile 
Benzene 
BrocoJ:ethane 
Bromodichlorouthane 

Bromoform 
Carbon TetraChloride 
Ch!orcb enzene 
Chloroethane 

~ 

2-Chloroethylvinyl ether 

Chloroform 
Chloror.e thane 
Dibro~chloro~thane 
1, 1-Dichloroethane 
1,2-Dichloroethane 

1,1-Dichloroethene 
trans-1,2-Dichloroethene 
1,2-DiChloropropane 
~-1,3-Dichloropropene 
trans-1,3-Dichloropropene 

Ethylbenzene 
~.ethylene chloride 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
1,1,1-Trichloroethane 

1,1,2-Trichloroethane 
Trichloroe thene 
Trichlorofluoromethane 
Toluene 
Vinyl chloride 

RES tiLl 
u'!./1 

NA 
t!A 

<1.8 
<Z7 
<3.2 

<z,a 
<3,1 
<2,!! 
<z7 
<8,3 

<2,2 
<24 
<2 .6 
<2,0 
<2,0 

<2 9 
<3 2 
<] 5 
H~ 

<? 5 

s2 6 
Sl {i 

s2 J 
<2 {i 

s3 2 

s3 3 
s3 Q 

tU 
s6 5 
s2t. 
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Appendix A 

!15 ~08 

llEPORl' OF S»IPLE ANALYSIS 
LANDFILL MONITORING PROJECT 

~m OF FACILITY ~estl8kes Landfill 

SAMPLES COLLECTED BY Steve Berendzen DATE(S) 6-16-81 __;,.. ______ _ 
NOTE: Oo~1 a._=tJs- .?.8:~ 

SAMPU: DESCRIPTION Well #34 ~ell #35 Well #38 

DATE COLLECTED 6-16-81 6-16-81 6-16-81 
SM.IPLE h'1JNBER 81-7835 81-7836 81-7833 

pH Units 
Specific Cond. (umbos/em 

@ 25° C) 

M1lligracs per liter 

COD 
NH3 as N 
N03 + N02 as N 
Total Phosphorus 
Filterable Residue (TDS) 

Fluoride 
Chloride 
Sulfate 
Hardness as CaC03 (Ca,Mg) 

Sodium 
Calcium 
Magnesium 

~crograms per liter 

Arsenic 
Barium 
Boron 
Cadmium 
Chromium 

Cobalt 
Copper 
Iron 
Lead 
Manganese 

Mercury 
Selenium 
Silver 
Zinc 

7.1 

600 

56 
0.12 
0.05 
0.24 
613 

0.1 
44 
90 
430 

16 
99 
44 --~ 

<s 
100 

<too 
9 

< 20 

< 10 
<s-~­
- 28,000 <s----··· 

970 

No result 
<s 
< 1 

11,000 

7.2 

730 

95 
1.42 

< 0.05 
0.41 
740 

0.5 
43 

<to 
630 

19 
170 
so 

13 
320 

<too 
8 

<20 

<to 
<s 

S,SOO 
<s 

2000 

No result 
<s 
< 1 

4,500 

- 6.5 

620 

No result 
0.90 
0.09 
0.42 
602 

0.2 
7.9 
86 
480 

12 
120 
44 

<s 
260 
S90 

< 2 
< 20 

(10 
(5 

220 
<s 

430 

No result 
<s 
(1 
(10 

0810 
~ell #39 

6-17-81 
81-7834 

6.9 

660 

45 
0.28 
0.05 
0.27 
782 

0.2 
44 
210 
530 

20 
130 
so 

~5 
120 

< 100 
6 

<20 

< 10 
·--s-----, 

,16,000 ~ < s·--
670 

Log Error 
<s 
(1 

1,500 



EXHIBIT 14-I (Interim Report on the Proposed Ground Water Sampling 
Program for the Primary Phase of the Hydrogeologic Investigation, 
West Lake Landfill, St. Louis County, Missouri, October 1985 
prepared by Burns and McDonnell, Kansas City, Missouri) will be 
produced at such time as it is located by Respondent. 



EXHIBIT 14-J (Hydrogeologic Investigation - West Lake Landfill 
Preliminary Phase Report, dated January 1985 prepared by Burns and 
McDonnell, Kansas City, Missouri) will be produced at such time as 
it is located by Respondent. 
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DUPLICATE 

ST ~ LOUIS COill1TY 
DEPAP.THENT OF COHHillTITY HEALTH & MEDICAL CARE 
DIVISION OF EHVIRONlfEHTAL HEALTH CARE SERVICES 

AIR POLLUTION CONTROL BRANCH 

June 1, 1976 4276 
Date Number 

0 P E R A T I N G P E R M I T 

This per.:~it to operate th~ equipr:lent/process(es) 
described below is grantee to: 

West Lake Quarry 
iJame 

13570 St. Charles Rock Road 
Location of Equip~er.t 

Such operation to be pursuru1t to the conditions set 
out in Operating Permit Application No.: 4357 --~;......;__ ___ _ 
Eauiome~t/~rocess(es) 

#1 Asphalt Batching Plant 

Cyclone Collector 

Model: 270 & 370 

99.8% Efficiency 

Stack/Ver.t Identification 

(This Pemit to be visibly affb::ed or placed in . 
accordance with Section 612.120 St. Louis County Air 
Pollution Control Code.) Ten Dollar ($10.00) fee paid. 

Exhibi+ J7~Jll 



ST. LOUIS COUHTY 
DEPARTMENT OF COMMUNITY HEALTH & MEDICAL CARE 
DIVISION OF ENVIRONHENTAL HEALTH CARE SERVICES 

AIR POLLUTION CONTROL BRANCH 

August 7, 1979 04550 
Date Nwnber 

0 P E R A T I N G P E R M I T 

This pennit to operate th13 equipment/process(es) 
described below is granted to: 

Westlake Quarry & Material 
Name 

St. Charles Rock Road & Taussig Road 
Location of Equipment 

Such operation to be pursuant to the conditions set 
out in Operating Permit Application No.: 2691 

Eguipment/Process(es) 

Dust Suppression System 

Make: Johnson-March 

600 tons/hour 

Stack/Vent Identification 

N A 

Air 

(This Pennit to be visibly affLxeC.l or placed in 
nccordnJJCC IJitlJ Section 61:::'.120 .St. Louj;; County IIi r· 
I'olJulion Control Code.) Ten Dollar (~·10.00) fee pa.irJ. 



ST. LOUIS COUNTY 
DEPARTMENT OF COMMUNITY HEALTH & MEDICAL CARE 
DIVISION OF ENVIRONMENTAL HEALTH CARE SERVICES 

AIR POLLUTION CONTROL SECTION 

August 10, 1987 005S63 
Date Number 

OPERATING PERMIT 

This permit to operate the equipment/process(es) described 
below is granted to: 

West Lake Quarry 
Name 

13500 St. CHarles Rock Rd. 
Location of Equipment 

Such operation to be pursuant to the conditions set out in 
Operating Parmi t Application No . ___ 6:::..:8::..:8::....:7 _______ _ 

Equipment/Process{es) _______________________ _ 

Mineral Storage Silo 

Asphalt Plant #1 

Ba2house-400 SCFM 

Enforceable Permit Conditions -----------------------

{This permit to be visibly affix or placed in accordance 
with Section 612.120 St. Louis County Air Pollution Con-
trol Code. ) Fee paid $. ___ _ 



STATE OF MISSOURI 

DEPARTMENT OF NATIJRAL RESOURCES 
MISSOURI CLEAN WATER COM.c\HSSION 

AUTHORIZATION TO DISCHARGE 
UNDER THE NATIONAL POLLUTANT DISCHARGE 

ELIMINATION SYSTEM 

In compliance with the Federal Water Pollution Control Act, Public Law 92-500, 92nd Congress, (hereinafter, the 
Act) as amended. and the Missouri Clean Water Law, (Chapter 644 RS Mo. Cum. Supp. 19f;G, hereinafter, the Law), 

Permit No. M0-0108634 Applicant No. M0-0108634 

Ov.ner: West Lake Quarry and Material Company 

Ov.ner'sAddress: 12976 St. Charles Rock Road, Bridgeton, Missouri 63044 

Facility Name: 

Facility Address: 

Legal Description: 

West Lake Quarry and Material Company 

13570 St. Charles Rock Road, Bridgeton, Missouri 63044 

U.S. Survey 131, (NW 1/4, SW 1/4, SE 1/4, Sec. 31 projected), T46N, 
RSE, St. Louis County 

Recei\ing Stream 8.: BJ..Sin: 
(10300200-04-00) 

Unnamed tributary to Missouri River 
(Missouri River and Eastern Tributaries Basin) 

is authorized to Jix·:-::.Jrge !rom the facility described herein_ in accordance with the effluent limitations and 
monitoring requirenw:;ts as set fonh herein: 

FACILITY DESCRIPTION 
Outfall #001 - L~~estone Quarry 

Storm water runoff. 
Design flow is 700 gallons per minute/occurrence. 

This permit only :.~uthurizcs wastewater discharges under the Natio 
does not apply to t)tht:r regulated areas. This permit may be appeale 
Law. 

December 30, 1988 

October 31, 1993 

MO ;s0-0041 15-87) 



M0-0108634 A. EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS I ~AGE NUMBER 2 of 3 
I PERMIT NUMBER 

The permittee is authorized to discharge from outfall(s) with serial number(s) as specified in the application for this permit. The final 
effluent limitations shall become effective upon issuance and remain in 
effect until expiration of the permit. Such discharges shall be controlled, limited, and monitored by the permittee as specified below: 

OUTFALL NUMBER 
AND EFFLUENT 
PARAMETER(S) 

Outfall #001 

Flow-m3 /Day 

Settleable Solids 

UNITS 

MGD 

ml/l/hr 

FINAL EFFLUENT LIMITATIONS 

DAILY 
MAXIMUM 

* 

1.0 

WEEKLY 
AVERAGE 

MONTHLY 
AVERAGE 

* 

~on-Filterable Resi ue mg/l 45 30 
{Total Suspended So ids) 

IPH - Units su ** ** 

* Monitoring requi ement onl~. 

MONITORING REQUIREMENTS 

MEASUREMENT 
FREQUENCY 

each occurrence 

once/each 
occurrence 

once/each 
occurrence 

once/each 
occurrence 

SAMPLE 
TYPE 

estimate 
of total 

grab 

grab 

grab 

**pH is measured i~ pH units and is not to be averaced. The pH is limited to the range 
of 6.0-9.0. 

MONITORING REPORTS SHALL BE SUBMITTED quarter lv ; THE FIRST REPORT IS DUE __ 4;_-...;;·L;;..;::~;;...-....;-8;..::'9;....._ ____ _ 

THERE SHALL BE NO DISCHARGE OF FLOATING SOLIDS OR VISIBLE FOAM IN OTHER THAN TRACE AMOUNTS. 

8. STANDARD CONDITIONS 
IN ADDITION TO SPECIFIED CONDITIONS STATED HEREIN, THIS PERMIT IS SUBJECT TO THE ATTACHED -.:...!:!Pa""r-"t.....,.l~----­
STANDARD CONDITIONS DATED October 1 19 _8_Cl, AND HEREBY INCORPORATED AS THOUGH 

FULLY SET FORTH HEREIN. 

t.IO 780-0010 (~7) 



Page 1 of 3 
Permit No. M0-0108634 

C. SPECIAL CONDITIONS 

1. Within one year of the issuance date of this permit, the permittee shall submit a 
completed ewe 105 Form c. All required analytical results shall be submitted. 

2. This permit may be modified, or alternatively, revoked and reissued, to comply with 
any applicable effluent standard or limitation issued or approved under Sections 
301(b)(2) (C), and (D), 304(b)(2) and 307(a)(2) of the Clean Water Act, if the 
effluent standard or limitation so issued or approved: 

(a) Contains different conditions or is otherwise more stringent than any effluent 
limitation in the permit; or 

(b) Controls any pollutant not limited in the permit. 

The permit as modified or reissued under this paragraph shall also contain any other 
requirements of the Act then applicable. 

3. Permittee shall insure that leachate and storm water runoff frorr1 the adjacent 
Laidlaw, Inc. Landfill shall not be discharged through Outfall #001. 
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EXHIBITS 19-A THROUGH 19-ZZZ 

MINUTES OF CORPORATE DIRECTORS' MEETINGS 

Produced simultaneous with, and attached separately to, the 
104 (e) Response of West Lake Ready Mix Company are copies of 
minutes of corporate directors' meetings. Respondent hereby 
asserts a confidentiality claim with respect to these minutes, 
pursuant .to §§104(e)(7)(E) and (F) of CERCLA, 42 u.s.c. 
§§9604(e)(7)(E) and (F), Section 3007(b) of RCRA, 42 u.s.c. 
§6927(b), and 40 C.F.R. 2.203(b). Following is a listing of all 
the minutes, together with the dates covered by each, respectively. 

~9-A: 

19-B: 

19-C: 

19-D: 

19-E: 

19-F: 

~9-G: 

19-H: 

~9-I: 

19-J: 

19-K: 

19-L: 
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1.0 INTRODUCTION 

In April, 1990, Ford Financial Services Group, U.S. Real Estate authorized Dames & 
Moore to proceed with a Phase ll Site Investigation to further document pre-transaction 
conditions at property adjacent to a proposed National Priorities List (NPL) site. This report 
presents a summary of the field techniques employed during this investigation and conclusions 
based upon analytical results from collected samples. 

1.1 Executive Summary 

The Phase II Site Investigation involved a more in-depth investigation of organic, 
inorganic, and radiological contamination of the Ford Property that is believed to be related to 
the adjacent West Lake Landfill. Upon review and evaluation of all information obtained from 
this investigation, several concluding remarks can be made which best summarize this effort. 

First, the gamma radiation survey conducted on surface soils in areas north and west cf 
the West Lake Landfill (i.e., areas which receive a large amount of surface runoff from the 
landfill) indicated that there is no significant surface radiological contamination present. 
Radiological contamination present within the landfill, therefore, does not appear to have 
contributed any significant contamination due to surface runoff to the 23 acres surveyed . 

Second, in addition to the surface soil survey just described which required the use of 
a direct-reading meter, surface soil samples where also collected from 0-12 inches in depth from 
property locations adjacent to the landfill and submitted for more in depth chemical and 
radiological analysis. Soil samples were collected in locations where contamination was 
suspected from the Phase I effort and in locations where contamination might reasonably be 
expected. Although very low levels (parts per billion) of organic contamination were provided 
in the analytical report for the two soil sample composites, these values were actually below the 
analytical limit of detection and are, consequently, not significant. Of all the soil samples 
collected (a total of 20), only the samples collected from the two (2) locations where radiological 
contamination had been indicated from the Phase I investigation had radiological contamination 
(i.e., the biased samples). No further surface radiological contamination beyond these biased 
locations is evident based upon this information and the gamma radiation survey. 

Third, sediment/soil samples were collected and analyzed from four (4) locations where 
chemical or radiological contamination might reasonably be expected to have migrated from the 
landfill via surface water. As with the soil samples, only low level organic chemical 
contamination was indicated which is likewise believed to be attributed to the sampling technique 
and not to actual soil contamination. Radiological contamination is also not evident in these 
samples. 

1 
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Fourth, subsurface soil conditions were also surveyed radiologically down to groundwater 
in several locations to the north and west of the landfill. Gamma radiation and volatile organics 
were measured in soil borings down to groundwater using a GM-type survey meter and a 
photoio~tion detector, respec~vely. Neither radiological contamination nor chemical 
contaminatlon of any type was eVIdent. 

Fifth, groundwater was sampled and analyzed chemically and radiologically by installing 
monitoring wells in the same soil borings that were mentioned previously. Loy; level (part per 
billion) concentrations of some organic chemicals were detected in several of the groundwater 
samples. Several of these, however, are believed to be attributable to background contamination 
from the laboratory, and as such, do not represent a significant environmental concern. Two 
semi-volatile BNAs (chrysene and Bis (2-ethylhexyl)phthalate) were, however, also detected in 
very low levels (1-27 ppb) in four (4) of the well samples. Other chemical contaminants tested 
for in the groundwater (i.e., metals, cyanide) were not present in sufficient concentration to 
represent a significant environmental concern. Although radiologically speaking there were 
conflicting results from the two laboratories used, there does not in any case appear to be 
significant groundwater contamination. The one parameter that was tested and found to be 
somewhat elevated in some of the water samples (gross alpha) is of secondary importance since 
the sum of the individual components that typically comprise this parameter failed to confmn 
the gross alpha totals. 

With the exception of two (2) biased locations adjacent to the West Lake Landfill where 
radiological contamination is evident (Bl and B2), it is unlikely that the results provided from 
this investigation can be interpreted as evidence that the radioactive material resident in the West 
Lake Landfill has migrated to Earth City property. 

1.2 Project History Summary 

In December, 1989, Ford retained Dames & Moore to prepare an assessment of the 
radiologic conditions at their properties in Earth City, Missouri, as part of a pre-divestiture due 
diligence effort. The scope of the Phase I effort was primarily to respond to concerns raised by 
the proximity of the West Lake Landfill, located immediately to the east of the property under 
review (Figure 1). On October 23, 1989, the landfill was proposed for addition to the National 
Priorities List under CERCLA, due to improper acceptance during the early 1970's of radiologic 
materials primarily from the Department of Energy's Latty Avenue operations. 

Upon completion of a review of available information, and a limited sampling effort, 
Dames & Moore concluded that the data. suggests that significant off-site migration of radioactive 
contaminants from the landfill via groundwater has not occurred. However, it was 
recommended that surface contamination attributable to landfill runoff be further characterized. 
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This Phase n Investigation has been developed to document more extensively field 

conditions by means of additional soil and water sampling for an expanded set of parameters, 
believed to be more representative of potential landfill contents. 

1.3 S,.cQpe of Work Summazy 

The services performed during this Phase ll investigation included the following five 
elements: 

0 Overland Gamma Survey - Gamma radiation levels were measured at one 
centimeter and one (1) meter above the ground surface to ascertain whether 
additional areas of surface radioactive contamination exist; 

o Surface Soil Sampling- Discrete and composite soil samples were collected in 
the two known "hot spots", in random areas, and in one background location; 

o Sediment Sampling - Discrete sediment samples were collected from drainage 
areas likely to be influenced by runoff from the landfill; 

o Soil Borings/Downhole Gamma Logging - Seven soil borings were advanced to 
15-25 feet depths. Cuttings were screened for organic vapors and for radiation 
levels. Gamma radiation levels were also measured and recorded inside the 
borehole, advancing in six-inch increments to the water table; and 

o Groundwater Sampling - Monitoring wells were installed at each of the borings. 
Samp[es were collected for laboratory analysis for organic, inorganic, and 
radiologic parameters. 

2.0 OVERLAND GAMMA SURVEY 

Between April 9 and 13, 1990, Dames & Moore personnel conducted an overland gamma 
radiation survey of 23 acres adjacent to the landfill which had not previously been surveyed. 
These measurements would indicate areas, if any, where radiation levels were elevated above 
ambient background. 
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2.1 Field Investi&ation 

The overland gamma survey covered the areas shown on Figure 2. The area to the north 
of the landfill, and to a lesser extent, along Old St. Charles Rock Road were surveyed to assess 
potential migration of radiologic materials via surface routes. Areas adjacent to the recently 
excavated drainage ditch/lake were surveyed to assess the levels of radiation in the material 
dredged from the ditch, which may have intercepted potentially contaminated groundwater. 

The gamma radiation survey was set up using a 10 x 10 meter survey grid to maintain 
reproducibility and accuracy. Each section was first marked with stakes, using the S66 48'41" 
E line, road coordinates, and chain-link fence which delineates the landfill, as the three primary 
reference lines. Section grid lines were established 90 degrees from the reference lines at 10 
meter intervals. Three grids were established - the largest encompassed the area north of the 
landfill and covered approximately eight (8) acres. The second was established to the west of 
Old St. Charles Rock Road in an area of disturbed soils recently excavated from a nearby 
drainage ditch/lake. The third was also established west of Old St. Charles Rock Road and 
paralleled nearly the entire Ford/West Lake common boundary over an area of soils excavated 
from the nearby drainage ditch/lake. 

Two calibrated Bicron microrem radiation survey meters were used for radiation level 
measurements at each intersection of the grid at one centimeter and one meter above the ground 
surface. These instruments use a tissue-equivalent plastic scintillator as the detection medium 
to provide accurate dose rate information relative to biologic tissue. An instrument operability 
check, which included a battery, background and source check was performed daily prior to use 
and several times during use, to assure property instrument operation while performing the 
survey. Both survey instruments were calibrated by the manufacturer and certificates of 
calibration are attached as Appendix A. 

2.2 Investi~ation Results 

Gamma radiation levels measured during the survey of the property are tabulated in Table 
1. A map of the grid points is attached as Figure 3. Background radiation measurements were 
recorded from several areas off-site and in ambient areas located on-site. The average 
background dose rate for the two instruments in these areas ranged from three (3) to six (6) 
microrem per hour which corresponds with levels identified by ORNL in a study titled •state 
Background Radiation Levels 1975-1979" (report RTM-7343) which gives levels for the East St. 
Louis area of between four ( 4) and eight(8) rnicrorem per hour. All measurements made on the 
property represented actual instrument readings without background data subtraction. Raw data 
tabulated in Table 1, represent readings obtained at each survey point one meter and one 
centimeter above ground surface. The primary reference point for each grid is indicated on 
Table 1 and the site map (Figure 3) as point 0,0. All tables give the survey point locations 
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Contaminants located within the West Lake Landfill did not appear to influence the 
surface gamma radiation readings over the 23 acres surveyed. Although some fluctuations were 
present in the data, elevated gamma radiation readings within three times the average 
background measurement are not considered to be of consequence unless a systematic increase 
is noted. Site-wide trends were not readily apparent from the collected data. 

3.0 SOIL SA:MPLING 

Surface soil samples were collected at several locations to characterize existing soil 
conditions in areas of the site adjacent to the landfill where contamination is suspected, and 
where contamination might reasonably be expected. 

3.1 Field Investi~ation 

Two composite soil samples (COMP-1 and COMP-2) were collected from the areas 
indicated on Figure 4 (shown as Cl and C2). It is believed that the soils dredged from the ditch 
along Old St. Charles Rock Road has been spread over these areas. These soils were therefore 
sampled to indicate whether any contaminants may have settled out from surface waters carried 
in the ditch. Each samples was collected from six points in the area shown, and submitted for 
analysis for total petroleum hydrocarbons (TPH), semi-volatiles, pesticides, PCBs, herbicides, 
metals, and cyanide, as well as radiological parameters. 

Six unbiased soil samples (UB 1-UB6) were collected at the locations shown on Figure 
4. These areas were distributed along the general perimeter of the landfill to provide 
information regarding existing soil conditions. Each sample was collected at 0-6 inch depths and 
submitted for radiological analysis. 

Biased soil samples were collected at two locations (Bl and B2) as shown on figure 4, 
which were identified during Phase I as having elevated gamma radiation levels. Samples BlA, 
BlB, B2A, and B2B were collected at 0-6 inch depths. Samples BlC and B2C were collected 
at 6-12 inch depths. All six samples were analyzed for several radiological parameters. 
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Samples were collected manually using either a stainless steel trowel or a stainless steel 
band auger. Sampling equipment was decontaminated with Alconox detergent wash and a 
distilled water rinse between each sample . 

Samples requiring radiological analysis were placed in plastic bags provided by the 
laboratory. Organic and inorganic samples were placed in jars provided by the laboratory (Table 
2). Organic and inorganic samples were placed in an iced cooler. All samples were shipped 
to the respective laboratories via overnight delivery accompanied by Dames & Moore chain-of­
custody records (Appendix B). 

3.2 Investi2ation Results 

A summary of organic and inorganic data is presented in Table 3. For nearly all 
parameters, there are no indications that samples COMPl and COMP2 vary significantly from 
the background sample BKG . 

Exceptions of note are the results of analyses for semi-volatile compounds. No semi­
volatiles are indicated in the background sample, however, two compounds were detected in 
COMPl and six compounds were detected in COMP 2. The semi-volatile compounds detected 
in the composite samples have been attributed to the sampling technique, which involved mixing 
the composite inside a plastic zip-lock bag. The background sample was collected directly into 
sample jars without contact with a bag. 

A summary of the radiological data for soil samples is presented in Tables 4A, 4B, 4C, 
and 4D. All values are reported in units of picocuries per gram of sample plus or minus the 
error associated with the analysis at a 95 percent confidence level(± 2 sigma). All soil samples 
were analyzed for gross alpha and gross beta content and the specific nuclides uranium-234, 
235/236, 238; thorium-230,232; potassium-40; cesium-137 and radium-226, 228. Values 
reported as less than (<)a specific value, are considered below the analytical instrument's lower 
limit of detection. Table 4A shows that the analytical results reported for unbiased samples UBI 
through UB6 are indistinguishable from the background sample collected at the same depth as 
well as background samples analyzed for the Phase I investigation. Biased samples collected in 
the two areas identified as above background in the Phase I investigation, show, as expected, 
elevated gross alpha and gross beta. 

For area 1 (Table 4B) gross alpha and gross beta for biased samples are elevated by 
factors of 55 and 10.6 respectively, while for Area 2 (Table 4C) levels are elevated by factors 
of 200 and 3I, respectively. Similarly, elevated levels of uranium-234 and 238 are reported at 
6.5 and 6 times background (Table 4B) and factors of 13.3 and 8.I, respectively (Table 4C). 
Thorium-230 values in sample BlA and BIB average over 400 times background, while B2A 
and B2B average over 900 times background. Thorium-232 however averaged only 3 times and 
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6 times background for areas 1 and 2, respectively. Ra-226 concentrations in the biased soil 
samples analyzed from areas 1 and 2 averaged 31 and 34 times background respectively. The 
above results refer only to the data reported for the 0-6" sample depth. The reported 
concentrations for the above mentioned nuclides in the 6-12" depth are equally elevated for the 
area 1 sample but are somewhat lower for the area 2 sample. 

Composite soil sample results reported in Table 40 are indistinguishable from 
background. 

4.0 SEDIMENT SAMPLING 

Sediment samples were collected at four locations at the site to characterize existing 
conditions in areas where contamination might reasonably be expected to have migrated via 
surface water. 

4.1 Field Investi~ation 

Four sediment samples (Sl-S4) were coiiected at the locations shown on Figure 5. 
Samples S 1 and S2 were coiiected from the bottom of the drainage ditch which runs along Old 
St. Charles Rock Road. These samples were analyZed for several radiological parameters. 

Sample S3 was collected from the bottom of a ponded area near St. Charles Rock Road. 
Sample S4 was collected from beneath the outlet of a surface water drain which originates at the 
base of the landfill berm, and emerges from the embankment of Old St. Charles Rock Road. 
Both samples were analyzed for organic and inorganic as well as radiological parameters. 

Samples were collected using either a stainless steel trowel or a stainless steel hand 
auger. Sampling equipment was decontaminated with Alcon ox detergent wash and a distilled 
water rinse between each sample. 

Radiological samples were placed in plastic bags provided by the laboratory. Organic 
and inorganic samples were placed in jars provided by the laboratory (Table 2). Organic and 
inorganic samples were placed in an iced cooler. All samples were shipped to the respective 
laboratories via overnight delivery accompanied by Dames & Moore chain-of-custody records 
(Appendix B). 
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4.2 Investi~ation Results 

A summary of organic and inorganic data is presented in Table 5, as a comparison with 
background soil sample BKG. For nearly all parameters, there are no indications that samples 
S3 and S4 vary significantly from the background sample. Mercury was detected only in sample 
S4, at 0.18 ppm only slightly above the reported detection limits. 

Semi-volatile analytical results are similar to the soil samples, where several compounds 
were detected. Again, this is attributed to the sampling technique which involved mixing of the 
composite sample inside of a plastic zip-lock bag. The background sample was collected directly 
into sample jars without contact with a bag. 

A summary of the radiological data is presented in Table 6. Review of this table shows 
that, for the radiological parameters specified, all data is indistinguishable from background 
except for the gross alpha value of sample S4 which is reported as 6.6 times background. Upon 
reanalysis of this sample by ITC, however, a much lower gross alpha value was obtained. For 
reasons explained in Section 7 .1.3 of this report, the second analysis, which indicated a gross 
alpha level of 19.3 + 8.6, is considered to be more valid. 

5.0 SOIL BORINGS!DO'WNHOLE GA'MMA LOGGING 

Soil borings were advanced at seven (7) locations at the site to observe and assess 
subsurface soil conditions to the depth of the groundwater table. Additionally, gamma radiation 
was measured inside each borehole to provide vertical proflles of radiation levels. 

S .1 Field Investi~ation 

Soil borings were advanced to the groundwater table at seven locations shown on Figure 
6, using an A TV-mounted hollow-stem auger drill rig. Samples were retrieved using a 3-inch 
diameter continuous sampler. Downhole drilling equipment was decontaminated between borings 
by pressure washing with water. 

Geological observations made of the retrieved soils were maintained on Soil Boring Logs 
presented in Appendix D. Retrieved soils were field screened for VOCs with a photo-ionization 
detector, and for radiation levels with a G-M type survey meter. 

Gamma radiation levels were measured inside the auger stem using an Eberline ESP-2 
ratemeter and shielded SPA-3 scintillation detector. The detector was advanced in six-inch 
increments to depths approaching groundwater. Gamma logging measurements are shown in 
Tables 7-101 through 7-107, with graphical presentations in Figures 7-101 through 7-107. 
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5.2 Investi~ation Results 

Borings depths ranged from 15 to 25 feet depending on the depth to groundwater. Soil 
types varied from silty to sandy silt, typically becoming coarser with depth. Some stiff silt or 
clay was noted. No volatile compounds were detected at any depth in any boring. Radiation 
levels were consistent with background levels. 

All gamma logging data was consistent with background levels. 

6.0 GROVNDW A TER MONITORING 

Groundwater monitoring wells were installed in each of the seven (7) soil borings at the 
locations shown on Figure 6. Well construction details are described in Section 6.1 and 
diagramed in Appendix E. Ten samples were collected for laboratory analysis according to the 
techniques discussed in Section 6.2. Analytical results are discussed in Section 6.3. 

6.1 Monitoring Well Installation 

As described in Section 5.0, soil borings were advanced by hollow stem auger. Upon 
completion of each boring, a 10-foot length of 2-inch diameter 0.010 slotted PVC well screen 
was placed to the bottom of the boring. PVC riser pipe was extended above the ground surface. 
A sand filter-pack was placed about the well screen as the auger flights were gradually removed 
from the borehole, typically to 2-feet above the top of the screened interval. A 1.5 - 2 feet thick 
bentonite pellet seal was placed above the sand pack. In wells MW101 and MW102, a cement 
slurry with a bentonite additive was placed from the top of the seal to a few feet below ground 
surface. At all wells, a cement-aggregate mixture was placed to the ground surface to secure 
the steel well protector, and to form a small concrete pad to deflect surface water away from 
the well. The PVC riser was fitted with a PVC screw cap and a padlock was placed on the steel 
protector. Well construction diagrams are shown in Appendix E. 

Efforts by drilling contractor Brotcke to develop MW104 on April 12 using a tank of 
compressed nitrogen to drive an air-lift system were not successful. On Friday, Apri113, 1990, 
personnel returned to develop the wells using an air compressor to drive water from the well. 
Purging efforts were continued for 30 minutes at each of the four wells (MW101, MW102, 
MW~~3, and MW104). The three remaining wells were not accessible due to wet ground 
COnditions, and were developed by bailing. 
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6.2 Sample Collection 

Groundwater sampling was conducted by Dames & Moore personnel on Aprill7 and 18, 
1990. The following procedure was used at each well. 

The depth to water from the top of the PVC casing was recorded to the nearest 1116" 
using a chalked steel-tape. Standing water was purged from the well using a disposable 
polyethylene bailer (Voss Technologies). After removing one well volume, field measurements 
of temperature, pH and specific conductivity were made using a calibrated Hydac meter 
(Cambridge Scientific Industries) outfitted with an Orion pH probe. Field measurements were 
taken following each subsequent well-volume purged until three successive sets of measurements 
fell within the following ranges: 

Temperature: 
pH: 
Conductivity: 

+1- 0.5° c 
+1- 0.1 pH unit 
+ 1- micromhos 

Typically, four (4) or five (5) well volumes were sufficient to accomplish stabilization. 
Field measurements are summarized in Appendix F. Based on contaminant levels during soil 
boring activities, purged water was discharged to the ground surface. 

Upon stabilization, water samples were colleeted for laboratory analysis. Table 8 shows 
the volumes collected and preservations used to constitute one sample. 

Samples were shipped via Federal Express to the appropriate laboratories for analysis 
(MW109 was hand delivered to Envirodyne), under Dames & Moore chain-of-custody 
procedures (Appendix B). Organic and inorganic samples were shipped in iced coolers. Each 
day, all VOA sample vials were placed in the same cooler, and were accompanied during 
shipment by trip blanks (TR-1 and TR-2). 

6.3 Investi~ative Results 

Data from organic and inorganic analyses are summarized in Table 9. Data packages 
from Southwest Laboratories and Envirodyne Engineers are provided in Appendix C. Data from 
the radiological analyses are summarized in Table 10. Data packages from ITC and CEP are 
provided in Appendix B. 

A review of the organic and inorganic data indicated that pesticides, PCBs, herbicides, 
and cyanide were not detected. Several VOCs were identified near or below detection levels. 
Methylene chloride was detected at low levels (1-26 ppb) in all samples analyzed by Southwest. 
Similarly, acetone was detected (3-17 ppb) in most samples. Both compounds were detected in 
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the Southwest QA/QC method blank, and are frequent laboratory contaminants. The absence 
of these compounds in the Envirodyne analysis of MW109 (duplicate of both MW102 and 
MW108), reinforces the interpretation that the methylene chloride and acetone results are not 
accurate. Low levels of 1-1 dichloroethane are indicated in well MW102 and MW109 (3 ppb 
and 6 ppb, respectively). Toluene, ethyl benzene, and xylene were indicated in well MW103 
in low levels also. 

_ Two BNA (binuclear aromatic) compounds, chrysene and bis (2-ethylhexyl) phthalate, 
were also indicated in low levels in four (4) of the monitoring wells. Bis (2-ethylhexyl) 
phthalate was present in MW102, MW105, MW106, and MW109D while chrysene was present 
only in MW102. 

Several metals were detected at low levels as well. Copper and zinc were consistently 
indicated in samples analyzed by Southwest. Antimony and nickel were also indicated in 
approximately half of the samples by Southwest. EEIITCT reported the presence of arsenic, 
mercury, selenium, and silver in the two samples which they had analyzed (MW109 and 
MW109D). While there is a wide disparity in the metals results presented by the two 
laboratories, none of the actual reported quantities are at significant levels to be of concern. 

Results of radiological analyses for groundwater samples collected during the Phase II 
investigation are reported in Tables lOA through lOD. Due to the propensity of groundwater 
samples collected from wells to contain filterable soil particulates which can skew results, all 
samples were analyzed as raw unfiltered water and as filtered water using a 0.45 micron fllter 
medium. All results ate reported as picocuries per liter of sample plus or minus the 2 sigma 
associated error. Numbers reported as less than ( <) the reported value are below the limit of 
detectability for the given nuclide and analytical method. All results reported for filtered 
samples are indistinguishable from background data as represented by the off-site well water 
results of Table 2 in the Phase I report. Further, the filtered data would easily meet all existing 
radiological limits established for drinking water by the EPA (40 CFR 141). Of the unfiJtered 
results four samples (MW-103U, MW-105U, MW-106U, and MW-107U) would not meet the 
EPA gross alpha criteria of 15 pCi/1 for drinking water, but would meet all other established 
limits. However, since raw unfiltered groundwater would not be acceptable as drinking water, 
this comparison serves no purpose. 

7.0 CONCLUSIONS 

7.1 Radiolo~ical Investigations 

7 .1.1 Overland Gamma Survey 

. The results of the overland gamma survey discussed in Section 2 of this report clearly 
show that all areas surveyed were indistinguishable from ambient radiation levels associated with 
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earb off-site locations. This conclusion is further supported by the results of the unbiased and 
~m~site soil sample analyses ~hich .we~e also indistinguishable from background radionuclide 
concentrations for the Phase ll mvestigation area. 

7.1.2 Soil 

_ As discussed above, all unbiased and composite soil samples collected .randomly within 
the 23 acres area of investigation, were found to have radionuclide concentrations similar to 
those measured for samples representing ambient (background) conditions collected for the 
present study, and those collected as background samples for the Phase I investigation. With 
regard to the two biased samples (Bl and B2) where contamination is evident, refer to Section 
7 .1.5 for details. 

7.1.3 Sediment 

Comparison of sediment samples to background soil samples collected for Phase I and 
n shows that all sediment results reported are less than or equal to the corresponding background 
concentration with the exception of the gross alpha result reported for sample S4. This sample 
was subjected to reanalysis of only the gross alpha parameter by lTC and the result reported to 
Dames & Moore, shown in Table 11, was 19.3 + 8.6. The original S4 gross alpha value was 
not confirmed by the reanalysis. This makes the initial analytical result a highly suspect data 
point, in that, several of the individual nuclides analyzed are alpha emitters, namely U-234, 
235/236, 238, thorium-230 and 232 and radium-226. These nuclides are by far the most 
abundant alpha emitters in nature and therefore their sum should represent the majority of the 
gross alpha activity present. Because the sum of the individual nuclides is only 7.2 pCi/g, and 
the analytical techniques used to measure the individual nuclides is more precise than the gross 
alpha measurement, especially for a medium such as soil, the gross alpha measurement must be 
considered of secondary importance. Further, naturally occurring nuclides which are decay 
products of the marker nuclides may add to the gross alpha concentration, but are considered 
to be in equilibrium with their parent nuclide and therefore would not add significantly to the 
above calculated alpha contributions of the individual nuclides. 

7 .1.4 Groundwater 

As discussed in Section 6.3, groundwater samples were analyzed as unfiltered and filtered 
to provide information on the quantity of filterable, and therefore undissolved particulates, 
res~dent in the samples. All results reported in Tables lOA through 100 for filtered samples 
eas?y meet EPA drinking water standards for gross alpha (15 pCi/1), gross beta (50 pCi/1) and 
radiUm-226 + 228 of 5 pCi/1. Further, all unflltered samples meet these criteria except for the 
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gross alpha values reported for sample MW103-U, 17.2; MW105-U, 16.9; MW106-U, 101; and 
MW107-U, 202 pCi/1. The gross alpha values reported for these unfiltered samples are also of 
secondary importance since the sum of the individual nuclide concentrations fail to confirm the 
gross alpha values (see Section 7.1.3). 

Groundwater sample MW102 was also subjected to quality assurance checks having a 
sample duplicate analyzed and a sample split analyzed by an independent laboratory. The results 
of both tests confirm the results of the original analysis as reported by IT Corporation. Most 
values for all tests were reported as below the limit of detection. ' 

7 .1.5 Biased Soil Samples 

To provide additional characterization of the two limited hot spot areas identified during 
the Phase I study, the survey team was directed to resurvey the original areas, reidentify the 
location providing the highest gamma radiation level and remove 2-6" soil samples to a total 
depth of 12" to provide preliminary characterization of the nuclides present. These data are 
reported in Tables 4B and 4C. 

For Area 1 (fables 4B) the major nuclides identified as significantly above background 
are Th-230, Ra-226, U-234, and U-238. These resl,llts are confirmed in the sample duplicate 
analyzed by ITC and in the sample split analyzed by CEP except for Th-230. The discrepancy 
in the results is due to the differences in analytical techniques used by the two laboratories. 
Selected analytical results reported for original samples in Table 4B were reanalyzed with results 
shown in Table II. The reanalysis confirmed the original test results. 

For Area 2 (fable 4C), the analytical parameters and major nuclides identified as present 
in concentrations more than 3 times background were gross alpha, gross beta, Th-230, U-234, 
U-238, and Ra-226. 

Again for sample B2A, as for BlA, the duplicate of the original sample analyzed by ITC 
confirmed the initial results. The split sample with CEP again did not identify Th-230 in similar 
quantities, nor were gross alpha and gross beta results reported by CEP similar to the ITC data. 
Both laboratory technique and measurement capability differences are responsible for these 
discrepancies. Regardless of the CEP results, any regulatory bodies which would govern clean­
up of the area would consider the highest reported results for regulatory purposes and therefore 
the CEP data splits would become meaningless. Further, this round of soil sampling would only 
serve to establish the highest potential concentration of nuclides in the area based on surface 
gam.ma radiation results. Further area characterization would be required to determine the 
vertical and horizontal extent of the contamination before clean-up activities could proceed. Due 
!0 ~e elevated levels of uranium-234 and 238 as well as radius-226 in these biased samples it 
lS likely that this material originated from the West Lake Landfill property and found its way 
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to the present location via surface water erosion. 

7.2 Inor~anic and Or:~anic Chemica} Investi~ation 

During the course of the Phase n investigation of the Earth City property, several 
different classes of both organic and inorganic contaminants were tested for in adjacent surface 
soils, groundwater, and drainage ditch bottom sediment. Organic contaminants tested for 
included total petroleum hydrocarbons (TPH), semi-volatile organics, pesticides, PCBs, 
herbicides, and volatile organics (VOCs). Inorganic contaminants tested for included metals and 
cyanide. 

7.2.1 TPH 

Surface soil composite samples (2) collected from areas adjacent to the West Lake 
Landfill had TPH levels below background. Sediment samples (2) collected from the bottom 
of a ponded area near the St. Charles Rock Road and from beneath the outlet of a landflll 
surface water drain, likewise had TPH levels below background. 

7 .2.2 Semi-volatiles 

Low level concentrations (10-50 ppb) of several semi-volatile organic compounds were 
detected in both surface composite soil samples. Their presence is attributed to the sampling 
technique, which involved mixing the composite inside a plastic zip-lock bag. Plastic bags of 
this type often contain residual low level semi-volatiles. The sediment samples likewise 
contained low level semi-volatiles (1Q-19 ppb) which can be attributed to sampling technique. 

Two semi-volatile BNAs, chrysene and bis (2-ethylhexyl)phthalate were detected in levels 
near or below detection limits in one and three monitoring wells, respectively, and do not 
represent a significant environmental concern:. 

7 .2.3 Pesticides, PCBs, Herbicides, Cyanide 

. There were no detectable levels of any of these contaminants in any of the three sampling 
med1a. 
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7.2.4 VOCs 

Volatile organics were tested for only in the eleven (11) groundwater samples. Two (2) 
VOCs, methylene chloride and acetone, were present in low concentrations in virtually all 
groundwater samples tested. These samples were analyzed by Southwest Laboratory and both 
of these VOC components, which are frequent laboratory contaminants, were detected in 
Southwest's QA/QC method blank. Consequently, this provides further evidence that the results 
for -these contaminants are due to background contamination from the laboratory environment 
and as such, are not valid. ' 

7.2.5 Metals 

For both the soil sample composites (2) and the sediment samples (2), all metals detected 
do not vary significantly from background levels. Groundwater samples were analyzed by two 
separate laboratories: Southwest Laboratory and EEI/TCT. Low concentrations of copper, zinc, 
antimony, and nickel were detected by Southwest while EEIITCT detected very low levels of 
arsenic, mercury, selenium, and silver. None of the levels detected represent a significant 
environmental concern. 
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SURVEY 
LOCATIONS 

SUMMARY OF GAMMA RADIATION FIELD MEASUREMENTS 
FOR FORD,EARTH CITY RADIOLOGICAL SURVEY 

EARTH CITY, MISSOURI 

NORTHERN GRID 

(READINGS ARE IN HICROREH/HOUR AT 1 METER, AND 1 CM ABOVE GROUND SURFACE) 

. ~~ 
-~- . Table IA 

·. ·. ~ 

<E&U) UO U1 U2 U3 U4 US U6 U7 U8 U9 UlO Ull U12 U13 U14 U15 U16 U17 U18 Y19 Y20 U21 Y22 U23 U24 Y25 U26 Y27 Y28 Y29 Y30 Y31 w32 Y33 Y34 U35 U36. U37 U38 Y39 Y40 U41 Y42 
**********~***********************************************************************************•··~·····························································~······································************** 

Ol&s> -1 I I I I I I I I I I I I I I I I I I I . I I I I I I I I I I I I - I ·I :. I I -.;:< :~- I I I I 
NO 5,6, 6,6, 7,7, 5,5, 5,6, 6,6, 7,7, 7,7, 6,6, 6,7 5,5, 5,6, 8,8, 6,7, 6,6 7,6, 7,7, 6,7, 8,8, 7,7, 6,7, 6,6, 7,7, 5,5, 6,7, 7,7, 6,7, 6,7, 6,7, 7,7, 6,7, 6,6, c,7 6,7, 5,5, 6,6, 6,7, 6,7 6,6 6,5, 5,7, 6,7, 7,6, 
N1 5,5 7,6 7,7 5,6 6,6 7,6 6,6 7,7 8,7 7,6 7.7 7,6 6,6 6,7 6,6 6,7 7,6 7,6 6,6 6,5 6,6 7,7 8,8 7,7 7,8 7,6 5,7 6,7 7,8 7,6 7,6 7,7 6,6 5,7 7,7 6,7 6,5 8,8 7,6 7,6 7,6 6,7 5,5 
N2 7,71 5,51 6,71 6,71 7,71 6,61 7,71 8,81 8,81 8,8 6,61 8,71 6,71 7,71 8,81 6,71 7,81 7,61 7,81 6,71 8,81 6,61 8,81 5,51 7,71 6,61 6,71 8,71 7,71 6,61 7,71 7,61 5,6 6,51 8,71 6,61 6,61 6,71 8,8 6,71 5,51 6,71 7,61 
N3 5,61 5,61 7,61 5,51 6,61 5,61 6,71 7,71 7,71 7,71 7,71 6,61 7,71 6,61 7,71 7,71 6,7 7,7 8,81 6,7. 6,81 6,71 7,7J 7,81 7,81 7,61 6,71 7,71 5,61 7,81 6,71 6,51 6,5 6,7 6,71 5,6j 7,6 5,6 6,6 7,71 5,61 6,5 7,71 
N4 S/81 5,5, 6,6, 5,5, 7,7, 6,7, 7,6, 6,7, 7,6, 5,7, 6,61 7,8, 7,8, 6,7, 7,8, 7,7, 6,6 6,5, 7,7, 6,5, 7,7, 7,8, 7,7, 5,5, 7,8, 7,8, 7,7, 8,7, 7,6 6,7, 5,5, 8,7, 7,6 7,7 7,6, 7,7, 6,5 6,6 6,7 6,5, 5,5, 5,5, 7,7, 
N5 S/8 5,6 6,5 5,6 5,5 7,6 6,7 5,4 6,5 6,7 8,7 6,6 7,7 7,7 6,6 8,8 6,7 6,6 7,7 7,7 6,6 7,7 7,7 6,7 5,5 7,6 8,8 7,7 7,7 6,6 6,6 c,6 6,5 7,6 6,6 5,5 6,5 7,8 7,6 6,6 5,5 5,6 
N6 I I 6,61 5,51 5,51 5,51 6,61 5,81 6,61 6,51 7,81 7,71 7,71 6,61 7,81 6,51 5,51 6,51 5,61 8,81 7,71 7,71 7,81 6,71 7,71 7,71 7,61 6,61 7,6 6,51 6,61 7,61 7,7, 5,51 6,61 7,71 7,6 7,7 7,7 6,71 7,71 6,71 6,5, 
N7 I I S/8 5,51 5,51 5,51 5,51 5,51 6,71 6,81 8,81 7,61 6,71 6,61 6,71 8,71 6,61 7,61 7,71 5,71 5,61 7,71 7,81 7,71 7,71 6,71 6,61 7,61 7,6 7,71 7,71 7,71 6,6 7,71 5,51 8,71 7,7 7,6 7,71 7,7 6,51 5,51 5,5 
N8 I I 5,5, 6,5, 5,5, 5,6, 6,7, 5,5, 5,5, 5,6, 6,7, 7,7, 6,6, 7,7, 7,7, 6,6, 7,7, 6,7, 7,81 5,5 I 8,6, 6,6, 6,7, 6,5, 8,71 7,7, 7,6, 7,7 7,7, 7,6, 5,5, 6,5, 7,7, 5,6, 6,5, 6,6 ·6,6 6,5 6,6 6,6 6,5, 5,6, 
N9 5,5 6,6 5,5 5,5 5,5 5,6 6,6 6,6 6,5 6,6 5,6 7,7 8,7 5,6 6,7 6,7 7,6 5,6 5,6 7,7 5,6 5,5 6,6 7,7 6,6 7,6 6,5 6,6 6,7 6,6 6,6 7,6 7,7 6,6 7,6 7,6 7,7 5,6 5,5 5,5 
N10 I I I 5,5, 6,51 5,51 4,51 5,51 5,51 5,51 7,61 7,61 6,71 5,61 5,51 7,61 5,61 6,71 6,61 6,61 6,6 I 6,61 6,71 5,51 6,61 6,71 6,61 7,71 5,61 6,71 6,71 5,51 6,61 6,7, 6,61 5,51 6,61 6,6 6,6 5,5 5,5 7,61 5,51 
N11 I I S/8 S/BI S/BI S/BI S/BI S/BI S/BI S/BI S/BI S/BI S/BI S/BI S/BI S/BI S/BI S/BI S/8 S/B I S/BI S/BI S/BI S/BI S/B S/BI S/BI S/BI S/BI S/BI S/BI S/BI S/B S/BI S/BI S/BI S/B ~/BI S/B S/B S/BI S/BI 

* S/B = Survey Boundary 

.... : 
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l 
·no 

SUMMARY OF GAMMA RADIATION FIELD MEASUREMENTS 
l FOR FORD, EARTH CITY RADIOLOGICAL SURVEY 

EARTH CITY, MISSOURI r, NORTHWEST GRID 

"R 

I 
·n MICROREMIHOUR AT 1 METER, AND 1 CM ABOVE GROUND SURFACE 

(E&W) wo W12 W25 wso W60 W70 wso W90 -, .................................................................... 
(N&S) I I ~ 517 PHASE I SliiVEY LAGOON PHASE I SliiVEY 6,5 6,6 5,5 SIB 
S16 AREA LAGOON AREA 5,5 7,7 6,6 51B 

-1 515 LAGOON 6,6 6,6 5,7 51B 
514 LAGOON I 6,7 5,5 6,6 SIB 

-!I 513 
LAGOON I 6,6 6,5 5,5 SIB 

S12 LAGOON 6,6 6,6 5,6 SIB 
--, 511 LAGOON 5,5 7,7 5,5 SIB 

510 LAGOON 5,5 6,6 5,5 SIB 
II 59 LAGOON 5,5 6,6 6,7 518 

sa LAGOON 6,6 6,6 5,6 SIB 
S7 LAGOON 7,6 6,6 6,7 51B -, 56 LAGOON! 6,7 6,6 6,6 SIB 
ss LAGOON I 7,8 7,6 6,6 SIB 

-~ S4 LAGOON 7,6 7,7 6,7 SIB 
53 LAGOON 5,6 7,7 5,6 SIB 

... -, 52 LAGOON 6,5 7,7 5,5 SIB 
51 LAGOON 7,6 7,6 7,7 SIB 

-·I so 5,6 6,5 6,7 SIB 
110 5,6 6,7 7,6 6,5 8,6 6,7 SIB 

-., N1 5,6 7,6 LAGOON! 6,6 6,5 7,6 6,6 SIB 
N2 5,5 7,7 LAGOON! 7,7 7,7 7,7 6,7 SIB 
N3 5,6 6,7 LAGOON' 5,7 6,7 7,6 7,6 SIB 
N4 5,7 7,7 LAGOON 6,6 5,5 6,6 6,7 518 
N5 6,6 6,8 LAGOON' 6,5 6,5 6,5 7,8 SIB -·--, 
N6 6,5 8,6 LAGOON 7,7 5,5 7,7 5,5 S/B 
N7 6,6 6,6 

LAGOON' 
7,7 6,6 6,8 6,6 SIB 

NS 6,5 7,8 LAGOON 6,6 6,7 7,6 5,6 SIB 
N9 5,5 6,6 LAGOON 7,7 7,7 6,6 6,5 S/B --.. N10 6,7 8,7 LAGOON! 7,7 6,5 7,7 5,6 SIB 
N11 7,7 7,7 LAGOON 5,6 6,6 7,6 7,7 SIB 
N12 6,7 7,7 LAGOON 5,5 7,8 5,5 7,8 S/B 
N13 5,6 6,7 LAGOON 5,5 6,7 6,6 5,5 SIB - N14 6,6 8,6 LAGOON 7,7 7,7 7,6 6,6 S/B 

S/B S/B S/B SIB SIB S/B 

,..._ 



Table lC 
SUMMARY OF GAMMA RADIATION FIELD MEASUREMENTS 

FOR FORD, EARTH CITY RADIOLOGICAL SURVEY 

l EARTH CITY, MISSOURI 

WESTERN GRID 

-, 
MICROREMIHOUR AT 1 METER, AND 1 CM ABOVE GROUND SURFACE 

I 
(E&Iol) \10 W15 W25 W36 W46 .................................................... 

(N&S) SIB -, NO 5,5 6,5 LAGOON 5,5 7,6 SIB 
N1 5,5 6,5 LAGOON 6,1 6,5 SIB 
N2 5,5 6,6 LAGOON 5,5 6,7 SIB 
N3 6,6 6,5 LAGOON I 7,6 7,7 SIB ., N4 6,6 6,6 LAGOON 6,5 5,5 S/B 
N5 5,5 7,6 LAGOON 5,5 7,6 SIB 
N6 6,5 6,5 LAGOON 5,5 8,7 SIB 
N7 5,5 5,5 LAGOON 7,7 7,6 SIB 
N8 5,6 6,5 LAGOON 7,8 7,7 SIB --, N9 5,5 7,6 LAGOON 5,6 6,7 SIB 

N10 5,5 6,6 LAGOON 5,7 7,8 SIB 
N11 6,6 7,6 LAGOON 6,7 6,7 SIB 
N12 5,5 6,6 LAGOON 7,7 5,5 SIB 
N13 4,5 6,6 LAGOON 7,6 5,6 SIB 
N14 4,4 7,7 LAGOON 5,6 5,5 SIB 
N15 5,6 7,6 LAGOON 6,6 6,5 SIB 
N16 6,6 6,5 LAGOON 5,6 7,6 SIB 
N17 6,5 6,6 LAGOON 5,5 6,5 S/B 
N18 6,6 7,6 LAGOON 7,6 5,5 S/B 
N19 6,6 8,7 LAGOON 6,7 5,5 SIB 
N20 5,6 6,5 LAGOON 7,6 5,6 SIB 
N21 5,6 6,5 LAGOON 5,6 7,8 SIB ., 
N22 5,5 6,6 LAGOON 5,6 6,6 SIB 
N23 6,5 7,7 LAGOON 5,5 6,7 SIB 
N24 5,6 8,7 LAGOON 5,5 7,6 SIB 
N25 5,5 5,5 LAGOON 5,5 6,6 SIB -, N26 6,5 6,6 LAGOON 5,5 7,7 SIB 
N27 5,5 7,7 LAGOON 8,7 6,6 SIB 
N28 4,4 6,6 LAGOON 7,6 7,7 SIB 
N29 4,5 5,5 LAGOON 6,6 7,6 SIB 

-, N30 6,5 6,6 LAGOON 7,6 6,7 SIB 
N31 5,5 6,6 LAGOON 7,6 7,6 SIB 
N32 5,6 7,6 LAGOON 6,6 7,7 S/B 
N33 5,5 7,6 LAGOON 6,6 6,7 SIB 
N34 5,4 6,6 LAGOON 7,7 5,5 SIB 
N35 4,4 7,7 LAGOON 6,6 7,7 SIB 
N36 4,4 6,6 LAGOON 7,7 5,5 SIB 
N37 5,5 7,6 LAGOON 6,6 6,7 SIB 
N38 4,4 5,5 LAGOON 6,7 5,5 SIB 
N39 5,4 6,6 LAGOON 8,6 6,7 SIB 
N40 6,6 7,6 LAGOON 7,7 5,6 SIB 
N41 5,6 5,5 LAGOON 6,6 6,6 SIB 
N42 4,5 5,5 LAGOON 7,6 5,5 SIB 
N43 4,5 5,5 LAGOON 6,6 6,7 SIB 
N44 5,5 6,5 LAGOON 7,8 5,5 SIB 
N45 5,5 6,6 LAGOON 7,6 7,6 SIB 
N46 4,5 6,7 LAGOON 6,5 6,6 SIB 
N47 5,5 6,6 LAGOON 6.7 6,5 SIB 
N48 5,5 6,7 LAGOON 6,5 7,7 SIB 
N49 6,5 6,6 LAGOON 7,7 6,5 S/B 
N50 5,5 6,5 LAGOON 6.5 6,6 SIB 
N51 6,6 5,5 LAGOON 7,7 7,6 SIB 
N52 6,5 6,5 LAGOON 7,7 6,6 SIB 
N53 6,5 5,5 LAGOON 7,6 7,6 SIB 
N54 5,4 7,7 LAGOON 7,7 5,5 SIB 
N55 5,5 6,6 LAGOON 5,5 5,6 SIB 

SIB SIB SIB SIB SIB 



] 

] 
1 Parameters 

TPH 
-

Semi volatiles 
Pesticides 
Herbicides 

Metals 
cyanide 

Radiologic 

• 

.. 

.. 

Table 2 
Volumes ' Preservatives 
soil ' Sediment samp·les 

No. Size Type 

1 100 ml glass 

1 500 ml glass 

1 200 ml polyethylene 

1 500 gram plastic bag 

·' 

Preserv 

none 

none 

none 

none 



• 
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Table 3 
orqanic ' Inorqanic Data Summary 

Soil Samples 

Parameter Units BKG COMP1 

'l'PH mg/kg NO NO 

TPH - Mise mgfkg 14.9 5.1 

semi volatiles 

Benzoic Acid ugfkg NO NO 

2-Methylnaphthalene ugfkg NO NO 

Phenanthrene ugfkg NO NO 

oi-n-butylphthalate ug/kg NO NO 

Fluoranthrene ugfkg NO 30 

Pyrene ugfkg NO 30 

Butylbenzylphthalate ugjkg NO NO 

Bis(2-Ethylhexyl)phthalate ug/kg NO NO 

Pesticides/PCBs ug/kg NO NO 

Herbicides ugfkg NO NO 

Metals 

Arsenic mg/kg 5.8 5.89 

Lead mg/kg 17.4 13.6 

Mercury mgfkg NO NO 

Selenium mg/kg NO NO 

Thallium mg/kg NO NO 

Antimony mg/kg 6.9 NO 

Beryllium mgfkg NO NO 

Cadmium mgfkg 1.1 NO 

Chromium mg/kg 14.5 18.1 

Copper mgfkg 24.0 22.8 

Nickel mgfkg 18.0 18.3 

Silver mgfkg NO NO 
Zinc mgfkg 61.6 62.4 

Cyanide ugjkg NO NO 

COMP2 

NO 

5.1 

30 

10 

30 

50 

50 

30 

NO 

NO 

NO 

NO 

7.41 

15.9 

NO 

NO 

NO 

7.4 

NO 

NO 

15.5 

25.0 

19.2 

NO 

57.4 

NO 



Par.-eter lklits KG UB1 

Type BackgrOt.nd Investigative 

Depth 0·6• 0·611 

Laboratory lTC lTC 

Gross Alpha pCI/g 33.0 +/· 11.4 23.6 +/· 9.9 

Gross Beta pCf/g 27.9 +/· 9.6 23.5 +/· 8.5 

Uranha-234 pCf/g 1.1 +/· 0.3 1.3 +/· 0.3 

Uranita 235/Z36 pCi/g < 0.6 <0.6 

Uraniu. 238 pCi/g 1.1 +/· 0.3 1.0 +/· 0.2 

Thoriu. 230 pCI/g 3.6 +/· 0.6 2.5 +/· 0.5 

Thorfua-232 pCf/g 1.5 +/· 0.3 1.0 +/· 0.3 

Po tass it•·40 pC(/g 18.1 +/· 2.9 9.9 +/· 1.4 

Cesiu.-137 pCi/g < 0.2 0.3 +/· 0.05 

Radiu.-226 pCI/g 1.1 +/· 0.1 1.0 +/· 0.1 

Radiua-228 pCI/g 1.3 +/· 0.2 1.1 +/· 0.1 

Table 4A 
Radiologic Data ~ry 
IH»iased Soil Sallples 

UB2 UBl 

Investigative Investigative 

0·6" 0·611 

lTC lTC 

26.0 +/· 10.1 25.8 +/· 10.1 

30.0 +/· 11.1 31.1 +/· 10.9 

1.2 +/· 0.3 0.9 +/· 0.2 

<0.6 <0.6 

1.2 +/· 0.3 0.9 +/· 0.2 

1.8 +/· 0.4 2.2 +/· 0.5 

1.2 +/· 0.3 1.2 +/· 0.3 

11.7 +_j· 1.6 14.6 +1_· 1.9 

0.3 +/· 0.06 0.2 +/· 0.06 

1.2 +/· 0.1 1.2 +/· 0.1 

1.2 +/· 0.2 1.2 +/· 0.2 

UB4 UB5 UB6 

Investigative Investigative Investigative 

0·6" 0·611 0·611 

lTC lTC lTC 

20.0 +/· 8.5 18.3 +/· 8.3 27.5 +/· 9.9 

29.0 +/· 9.9 25.6 +/· 9.7 25.1 +/· 8.0 

1.0 +/· 0.2 1.3 +/· 0.3 1.2 +/· 0.3 

<0.6 <0.6 <0.6 

0.7 +/· 0.2 1.0 +/· 0.2 1.2 +/· 0.3 

2.1 +/· 0.4 3.0 +/· 0.7 2.5 +/· 0.5 

1.1 +/· 0.3 1.6 +/· 0.4 1.2 +/· 0.3 

17.7 +/· 2.9 18.6 +f· 3.0 19.7 +/· 3.2 

<0.2 <0.2 0.2 +/- 0.05 

1.1 +/· 0.1 1.1 +/· 0.1 1.2 +/· 0.1 

1.4 +/· 0.2 1.6 +/· 0.2 1.5 +/· 0.2 



Par.-eter ()'tits IIKG B1A 

Type Back![rotrd investigative 

Depth 0·611 0-6" 

Laborator-y lTC lTC 

Gross Alpha pCi/g 33.0 +/· 11.4 1650 +/- 340 

Gross Beta pCi/g 27.9 +/• 9.6 313 +/· 66 

Urani~234 pCi/g 1.1 +/· 0.3 7.9 +/- 1.0 

Uranfu. Z35/Z36 pCf/g < 0.6 <0.6 

Uraniu. 238 pCi/g 1.1 +/- 0.3 6.9 +/- 0.9 

Thoriu. 230 pCifg 3.6 +/· 0.6 1580 +/- 370 

Thori~232 pCi/g 1.5 +/· 0.3 5.1 +/· 1.6 

Potassi~40 pCI/g 18.1 +/· 2.9 12.4 +/- 2.2 

Cesi~137 pCi/g < 0.2 <0.2 

Radi~226 .JlCI/g 1.1 +/· 0.1 39.5 +/· 3.3 

Redi~228 pCI/g 1.3 +/· 0.2 1.0 +/- 0.3 

Table 48 
ladlologic Data ~ry 

Area 81 Biased Soil Sallples 

B1A 818 

split of B1A ~~- of B1A 

0·6" 0-6" 

CEP lTC 

44.6 +/- 1.8 1980 +/· 400 

21.2 +/- 0.6 304 +/· 64 

4.2 +/- 0.5 6.3 +/· 1.1 

0.6 +/- 0.2 <0.6 

1.6 +/- 0.3 6.3 +/· 1. 1 

<0.2 1390 +/• 270 

1.0 +/· 0.2 4.1 +/· 1. 1 

11.1 +/- 1.4 6.8 +/· 1.5 

0.1 +/- 0.1 c:0.2 

41.4 +/· 0.4 29.6 +/- 4.5 

<0.1 1.0 +/- 0.3 

-

B1C 

investigative 

6-12" 

lTC 

1810 +/· 370 

274 +/· 58 

7.4 +/- 1.0 

<0.6 

7.0 +/- 1.0 

1430 +/· 360 

6.7 +/- 2.2 

11.6 +/- 2.0 

0.3 +/- 0.1 

24.0 +/- 3.7 

1.3 +/· 0.3 



Par-ter lklits KG B2A 

T)'l]e BackgrOU1d Investigative 

Depth 0·6" 0·6" 

Laboratory lTC lTC 

Gross Alpha pCI/g 33.0 +/· 11.4 7810 +/- 1570 

Gross Beta _p(:f/g 27.9 +/· 9.6 969 +/· 197 

Uranh--234 pCi/g 1.1 +/· 0.3 18.0 +/· 2.4 

Uraniu. Zl5/Z36 pCi/g < 0.6 2.1 +/· 0.4 

Uraniu. 238 pCi/g 1.1 +/· 0.3 11.4 +/- 1.6 

Thoriu. 230 pCi/g 3.6 +/· 0.6 1no +/· 780 

Thoriu.-Zl2 pCI/g 1.5 +/• 0.3 4.5 +/· 1.3 

Potassiua-40 pCi/g 18.1 +/· 2.9 9.4 +/· 1.8 

Cesiu.-117 pCi/g < 0.2 <0.2 

Radiu.-226 pCi/g 1.1 +/· 0.1 15.1 +/· 1.9 

Radiu.-228 pCi/g 1.3 +/· 0.2 1.3 +/· 0.4 

Table 4C 
ladfologic Data s.-ry 

A.- B2 Biased Soft s.ptes 

B2A B2B 

split of B2A dupl. of B2A 

0·6" 0·6" 

CEP lTC 

199 +/· 2.4 5560 +/ 1120 

34.5 +/· 0.5 716 +/· 159 

14.4 +/· 0.8 11.3 +/· 1.5 

0.2 +/· 0.1 <0.6 

2.4 +/· 0.3 6.5 +/· 0.9 

<0.2 2820 +/· 580 

1.3 +/· 0.5 13.1 +/· 3.0 

9.2 +/• 3.3 9.2 +J· 1.7 

<0.1 <0.2 

132 +/· 8.0 59.3 +/· 4.7 

150 +/· 38 1.2 +/· 0.3 

B2C 

Investigative 

6·12" 

lTC 

1080 +/· 220 

149 +/· 35 

2.0 +/· 0.3 

0.7 +/· 0.2 

2.1 +/· 0.4 

574 +/· 113 

1.2 +/· 0.5 

9.5 +l· 1.6 

<0.2 

9.9 +/· 1.6 

1.0 +/· 0.2 



Par-ter lt'tlts BKG 

Type Background 

Depth 0·611 

Laboratory lTC 

Gross Alpha pCifg 33.0 +/- 11.4 

Gross Beta pCf/g 27.9 +/· 9.6 

Uranh--234 pCf/g 1.1 +/• 0.3 

Urania. ZJ5a36 Jl(:f[g < 0.6 

Urania. Z38 pCI/g 1.1 +/· 0.3 

Thoriu. 230 pCiJg 3.6 +/· 0.6 

Thoriu.-232 pCI/g 1.5 +/· 0.3 

Potassiu.-40 pCifg 18.1 +/· 2.9 

Cesiu.-137 pCflg < 0.2 

Radiu.-226 p(:l[g 1.1 +/· 0.1 

Rediu.-Z28 pCf/g 1.3 .,. 0.2 

COMP1 

Investigative 

0·611 

lTC 

15.0 +/· 7.1 

25.5 +/• 10.1 

1.0 +/· 0.3 

<0.6 

1.0 +/· 0.3 

2.2 +/· 0.5 

1.3 +/- 0.3 

10.1 +/- 1.4 

<0.2 

1.1 +/- 0.1 

1.2 +/- 0.2 

Table 40 
ledfologic: Data s.-ry 
~ite Soil Sallplea 

CIJ4P2 

Investigative 

0-6M 

lTC 

18.4 +/· 8.2 

21.8 +/· 9.8 

1.0 +/· 0.2 

<0.6 

0.8 +/· 0.2 

2.4 +/· 0.4 

1.2 +/· 0.3 

18.2 +/· 2.9 

<0.2 

1.2 +/- 0.1 

1.3 +/· 0.2 

- - - -



I 
Table 5 

orqanic & Inorqanic Data Summary 
Sediment samples 

parameter Units BKG 83 

TPB mg/kg NO NO 

T-PH - Mise mg/kg 14.9 12.0 

semi volatiles 

Benzoic Acid ugfkg NO 35 

2-Methylnaphthalene ugfkg NO NO 

Phenanthrene ugfkg NO 30 

oi-n-butylphthalate ug/kg NO 10 

Fluoranthrene ug/kg NO 40 

Pyrene ugfkg NO 50 

Butylbenzylphthalate ug/kg NO NO 

Bis(2-Ethylhexyl)phthalate ugfkg NO NO 

Pesticides/PCBs ugfkg NO NO 

Herbicides ugfkg NO NO 

Metals 

Arsenic mg/kg 5.8 2.12 

Lead mg/kg 17.4 12.4 

Mercury mg/kg NO NO 

Selenium mg/kg NO NO 

Thallium mgfkg NO NO 

Antimony mg/kg 6.9 NO 

Beryllium mg/kg NO NO 

Cadmium mg/kg 1.1 NO 
Chromium mgfkg 14.5 5.5 
Copper mgfkg 24.0 15.2 
Hickel mgfkg 18.0 9.7 
Silver mg/kg NO NO 
Zinc mgfkg 61.6 32.8 

.._Cyanide ugjkg NO NO 

84 

NO 

6.3 
' 

140 

NO 

40 

100 

NO 

30 

50 

190 

NO 

NO 

5.6 

17.8 

0.18 

NO 

NO 

6.7 

NO 

NO 

13.1 

23.0 

16.3 

NO 

56.8 

NO 
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Par~ter lklits BKG 

Type BackFcxnd 

Depth 0·6" 

Laboratory lTC 

Gross Alpha pCI/g 33.0 .,. 11.4 

Gross Beta pCI/g 27.9 +/· 9.6 

Urania.-234 pC(/g 1.1 +/· 0.3 

Urania. 235/236 ~g < 0.6 

Urania. 238 pCi/g 1.1 +/· 0.3 

Thoria. 230 pCI/g 3.6 +/• 0.6 

Thoria.-232 pCI/g 1.5 +/- 0.3 

Potassia.-40 pCifg 18.1 +/- 2.9 

Cesia.-137 pCifg < 0.2 

Radia.-226 pCI/g 1.1 +/- 0.1 

Radia.-228 pCI/g 1.3 +/- 0.2 

Table 6 
ledfologfc Data s.-ry 

Sedi.,..t s.ples 

51 S2 

Investigative Investigative 

0·611 0·611 

lTC lTC 

32.1 +/· 11.8 17.4 +/• 7.7 

26.7 +/• 11.0 25.7 +/· 9.1 

1.0 +/· 0.3 1.0 +/· 0.3 

<0.6 <0.6 

0.9 +/· 0.2 1.1 +/· 0.3 

1.3 +/· 0.3 2.3 +/- 0.4 

1.0 +/· 0.3 1.2 +/- 0.3 

17.7 +/· 3.0 5.1 +/• 1.0 

<0.2 .07 +/- .03 

1.2 +/· 0.2 1.2 +/· 0.1 

1.2 +/- 0.3 1.3 +/- 0.2 

. ·-· -~· ... ~C-:.~;i .... 

S3 S4 

Investigative investigative 

0·611 0·1811 

lTC lTC 

23.2 +/· 9.1 219 +/- 50 

17.9 +/· 7.6 27.3 +/ 9.4 

0.7 +/· 0.2 1.1 +/ 0.3 

<0.6 <0.6 

0.8 +/· 0.2 0.6 +/· 0.2 

2.6 +/• 0.4 2.4 +/- 0.5 

0.7 +/• 0.2 1.1 +/- 0.3 

10.2 +/- 1.4 10.9 +/- 1.5 

<0.2 <0.2 

0.8 +/• 0.1 1.2 +/- 0.1 

0.6 +/- 0.1 1.3 +/- 0.2 
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DEPTH 
(6• liiTERVALS) 

6 A 
12 B 
18 c 
24 D 
30 E 
36 F 
42 G 
48 H 
54 I 
60 J 
66 K 
n L 
78 M 
84 N 
90 0 
96 p 

102 Q 

108 R 
114 s 
120 T 
126 u 
132 v 
138 w 
144 X 
150 y 

156 z 
162 M 
168 AB 
174 AC 

TABLE 7 

FORD (EARTH CITY), PHASE 11 PRCPERTY EYALLIATICII 
DCMIHOlE GNMA LOGGIIIG RESULTS 

lallTS 1 I 
WELL I WELL I WELL I WELL I WELL 

Ml-101 Mol-102 Ml-103 Mol-104 Ml-105 
I - - - - -

CNTS/MINI 3600 4000 4000 3900 3700 
CNTS/MIN 4000 4200 4000 4200 3600 
CNTS/MIN 4000 4200 4000 4400 3800 
CNTS/NINI 4000 4200 4000 4400 4000 
CNTS/MINI 4200 I 4300 3200 4500 4000 
CNTS/NINI 4000 I 4200 I 4000 4700 4000 
CNTS/NIN 4000 4200 4000 4500 4000 
CNTS/NINI 3600 I 3900 4000 I 4000 I 4300 
CNTS/MINI 3400 3700 4000 3300 I 4000 
CNTS/MINI 4000 3800 4000 4000 3500 
CNTS/MIN 4000 4000 4000 4000 3600 
CNTS/MINI 3800 3700 4000 4300 3800 
CNTS/MINI 3700 3700 4000 4300 3800 
CNTS/MINI 3700 3700 4000 4300 1700 
CNTS/MIN 3500 3800 4000· 4000 3800 
CNTS/MINI 3600 3700 3100 4000 4000 
CNTS/MINI 3400 3700 3400 4000 4000 
CNTS/MINI 3400 3700 4000 4000 4000 
CNTS/MIN 3200 3600 4000 3300 3300 
CNTS/MINI 3500 3300 3600 3600 3600 
CNTS/MIN 3400 3200 3700 3900 3900 
CNTS/MINI 3400 3000 3400 3900 3900 
CNTS/MIN 3500 3000 3600 3700 3700 
CNTS/MINI 3600 3000 

I 
3600 3700 3700 

CNTS/MINI 3400 3000 WATER WATER WATER 
CNTS/MINI 3300 3000 
CNTS/MIN WATER 3100 
CNTS/MIN I 3100 
CNTS/MlNI WATER 

1 
Readings are in gross CtU\ts per •irwrte without bad:grot61d ~traeted • 

WELL I WELL I 
Mol-106 Ml-107 -1-1 380o 1 36oo 
3800 I 
3800 

4000 I 
3600 

44oo 1 3800 I 
44oo 1 3800 
4000 I 
4000 

3600 I 
3800 

4ooo 1 34oo 1 
4ooo 1 34oo 1 
3200 I 3800 
4200 3800 
44oo 1 4000 
4400 I 4000 
4400 4200 
4200 4000 
4000 4200 
4200 4000 
4000 WATER 
4000 

WATER 

I 
I 
I 



r Parameters 

VOAS 

f Semi volatiles 

Pesticides/PCBs 
[ Herbicides 

Metals 

cyanide 

Radiologic 
(Filtered) 

Radiologic 
(Unfiltered) 

Tallle a 
Volumes ' Preservatives 

Water samples 

No. Size Type 

2 40 ml glass 

1 2 liter amber glass 

1 1 liter amber glass 

1 1 liter amber glass 

1 250 ml polyethylene 

1 500 ml polyethylene 

1 4 liter plastic 

1 4 liter plastic 

Preserv 

HCl 

none 

none 

none 

HNO~ 

NaOH 

HN03 

HN03 
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Table 9 
CJrgMtc & l~fc Data ~ry 

l Vater 5_,1 es 

PARAHETER UNITS Mll-101 Mll-102 MW-103 Mll-104 MW-105 Mll-106 Mll-107 Mll-108 MW-109 Mll-1090 Mll-110 

Type inv inv fnv inv inv inv inv 102 102 102 rinse 

Laboratory_ Sll Sll S\1 Sll Sll Sll Sll Sll EEl EEl S\1 

IIOCs (selected) 

Methylene Chloride ppb_ 18 B 16 B 26 B 1 JB 18 B 19 B 16 B 15 B NP NO 16 B 

Acetone ppb 5 J NO 17 B 5 JB 6 J 4 J 3 J NO NO NO 4 JB 

1-1 Ofchloroethane ppb NO 3 J NO NO NO NO NO NO 6 NO NO 

1-1 Ofchloroethene ppb NO NO NO NO NO NO NO 3 J NO NO NO 

Toluene ppb NO NO 8 NO NO NO NO NO NO NO NO 

Ethyl Benzene ppb NO NO 2 J NO NO NO NO NO NO NO NO 

Xylene ppb NO NO 10 NO NO NO NO NO NO NO NO 

s-ivolatfles (selected) 

Oi-ethylphthalate ppb NO NO NO NO NO NO NO NO NO NO 8 J 

BisC2-ethylhexyl)phthalate ppb NO 2 JB NO NO 2 J 27 NO NO NO 14 NO 

Chrysene ppb NO 1 J NO NO NO NO NO NO NO NO ND 

Pesticides/PCBs ppb ND ND NO MD ND NO ND ND NO ND ND 

Herbicides ppb ND ND NO NO ND NO NO NO ND NO ND 

Metals (selected) 

Antimony ppb ND ND 34.5 NO NO 44.7 33.1 34.5 NO ND ND 

Arsenic ppb ND NO NO NO NO ND ND ND 3.1 2.5 NO 

t_ower ppb 152 326 43 131 73 80 62 81 NO NO 102 

Mercur)l ppb NO NO NO ND NO NO NO NO 0.48 NO NO 
-

Nickel ppb NO 13.8 NO NO NO NO 10.9 14 NO ND NO 

Seleniun ppb NO NO NO NO NO NO NO NO 1.3 NO NO 

Silver _ppb NO NO NO NO NO NO NO NO 1.1 NO NO 

Zinc ppb 102 52.8 34.1 40.7 489 56.4 43 44.5 NO NO 40.5 

cyanide ppm NO NO ND NO NO NO ND ND NO NO NO 



Par-ter lklfts 111101-U M\1101-F 

Type Investigative Investigative 

Unfiltered Filtered 

Laboratory lTC lTC 

Gross Alpha pCI/l < 10.0 < 7.7 

Gross Beta DCI/l 24.1 +/· 8.4 9.5 +/- 6.3 

Urani~Z34 pCI/l 9.1 +/· 1.8 1.3 +/- 0.3 

Uranlu. 235/236 pCi/l 1.4 +/· 0.6 < 1.0 

Uranfu. 238 pCI/l 8.6 +/- 1.7 < 1.0 

Thoriu. 230 DCI/l 1.0 +/- 0.4 < 1.0 

Thor i 1ft"' 232 pCf/l < 1.0 < 1.0 

Potassi~40 pCI/l <130 <160 

cesiu.-137 pCifl < 20 < 20 

Radiu.-226 pCi/l < 1.0 < 1.0 

Radi~ZZ8 pCi/l < 3.0 < 3.0 

:. _ _;-·..;·:-·; 

. .; .·· .. 
· .. :_~ . ; . 

- .. :· 
·,. ,. : 

· .. '· ~ . 

, .... 10A 
ledfolagic: Data s.-Jy 

Water Slllplea 

M\1102-U M\1102-F 

Investigative investfqative 

Unfiltered Filtered 

lTC lTC 

< 8.1 < 2.3 

7.1 +/· 5.5 < 8.4 

1.4 +/· 0.4 2.4 +/· 0.6 

< 1.0 < 1.0 

1.3 +/· 0.4 1.6 +/· 0.5 

< 1.0 < 1.0 

< 1.0 < 1.0 

<140 <180 

< 20 < 20 

< 1.0 < 1.0 

< 3.0 < 3.0 

M\1103-U M\1103-F 

Investigative Investigative 

Unfiltered Filtered 

lTC lTC 

17.2 +/· 9.6 < 7.0 

23.4 +/- 10.1 <13.4 

1.3 +/· 0.2 5.1 +/- 0.9 

< 1.0 < 1.0 

1.2 +/· 0.2 3.6 +/· 0.7 

1.2 +/· 0.5 1.6 +/· 0.5 

< 1.0 < 1.0 

<150 <180 

< 20 < 20 

< 1.0 < 1.0 

< 3.0 < 3.0 



Par-ter It'! its M1104-U M\1104-F 

Type fnvestig_ati~ investig_ative 

Unfiltered Filtered 

Laboratory lTC lTC 

Cross Alllha 1)(:1/l 11.4 +/· 7.4 < 2.0 

Cross Beta pCI/1 18.7 +/- 7.4 < 8.3 

Uranita-234 pCI/l 3.8 +/- 0.7 2.0 +/- 0.5 

Uraniu. 235/236 1)(:1/1 < 1.0 < 1.0 

Uraniu. 238 I)Ci/l 2.7 +/· 0.6 1.1 +/· 0.4 

Thoriu. 230 pCi/1 2.0 +/- 0.6 < 1.0 

Thorha-232 I)(: I/ I 1.5 +/· 0.6 < 1.0 

Potassita-40 I)(: I/ I <140 104 +L- 60 

Cesh.--137 pCI/l < 20 < 20 

Radh_.226 pCi/l < 1.0 < 1.0 

Radha-228 pCt/l < 3.0 < 3.0 

T.ble !GB 
Radiologic: Data -ry 

Yater ~lea 

M\1105-U M\1105-F 

investigative Investigative 

Unfiltered Filtered 

lTC lTC 

16.9 +/- 8.3 < 10.1 

14.5 +/- 9.1 7.32 +/· 5.6 

< 1.0 1.3 +/- 0.3 

< 1.0 < 1.0 

< 1.0 < 1.0 

< 1.0 < 1.0 

< 1.0 < 1.0 

145 +/- 74 <140 

< 20 " 20 

< 1.0 < 1.0 

< 3.0 < 3.0 

• -

MW106-U M\1106-F 

Investigative Investigative 

Unfit tered Filtered 

lTC lTC 

101 +/- 23 < 10.2 

29.5 +/- 12.2 < 16.0 

2.2 +/- 0.5 3.8 +/• 0.6 

< 1.0 < 1.0 

1.4 +/- 0.4 2. 7 +/_- 0.5 

4.5 +/- 1.2 < 1.0 

6.1 +/- 1.5 < 1.0 

283 +/· 114 <140 

< 20 < 20 

1.4 +/- 0.3 1.1 +/· 0.3 

< 3.0 < 3.0 



Par-ter lklfts 111107-U M\1107-F 

Type f nves t f ga tf ve investigative 

Unfiltered Filtered 

Laboratory lTC lTC 

Cross Alpha pCI/1 202 +/- 36 < 10 

Cross Beta pCI/l 17.7 +/- 11.0 < 9.3 

Uranha-234 pCi/l < 1.0 1.6 +/- 0.4 

Uranh• 235/236 pCi/1 < 1.0 < 1.0 

Uranh• 238 pCi/l < 1.0 1.2 +/- 0.3 

Thorha 230 pCi/1 < 1.0 < 1.0 

Thorha-232 pCI/l < 1.0 < 1.0 

Potassh•-40 pCi/1 <180 <180 

Cesha-137 j)C:_I/1 < 20 < 20 

Radha-226 pCi/1 < 1.0 < 1.0 

Radiua-228 pCI/l < 3.0 < 3.0 

Table 10C 
ledfologic Data s.-ry 

Yater Sallples 

M\1108-U M\1108-f 

~~- M\1102-U ~1. M\1102-F 

Unfiltered Filtered 

lTC lTC 

< 7.5 < 10.6 

< 10.3 < 8.4 

2.2 +/- 0.5 3.6 +/· 0.6 

< 1.0 < 1.0 

1. 7 +/· 0.4 2.9 +/· 0.5 

1.6 +/- 0.6 < 1.0 

< 1.0 < 1.0 

<190 <150 

< 20 < 20 

< 1.0 < 1.0 

< 3.0 < 3.0 

.... .... 

MY109-U M\1109-F 

splIt M\1102-U split M\1102- F 

Unfiltered Ffl tered 

CEP CEP 

< 2.0 < 2.0 

7 +/- 3 < 3 

< 0.6 < 0.6 

< 0.6 < 0.6 

< 0.6 < 0.6 

< 0.6 < 0.6 

< 0.6 < 0.6 

< 5 < 5 

11.0 +/- 0.8 < 2 

1.5 +/- 1.0 < 0.6 

< 1 < 1 



P•r..aeter IA'Ifts 

Gross AI 

Thorh• 230 

Thoriua-232 

PotiJSS i ua-40 

Cesiua-137 

Radiua-226 

Radi ua- 228 pCI/l 

-··.·. :::f~t:~1~£f{~:IJI~~,,·,f,?'· 
.·;·. 

_._ ... · 

M1110-U 

rinse 

Unfiltered 

lTC 

< 1.0 

< 4.0 

< 1.0 

< 1.0 

< 1.0 

< 1.0 

< 1.0 

<100 

< 20 

< 1.0 

< 3.0 

-.. · 

MIJ110-F 

rinse 

Filtered 

lTC 

< 1.0 

< 4.0 

< 1.0 

< 1.0 

< 1.0 

< 1.0 

< 1.0 

<190 

< 20 

< 1.0 

< 3.0 

Table 111) 
ledfologic Data s.-ry 

Yater Saaplea 

WAT 

soil rinse 

lTC 

... --- -- :··,·· .. '··· 



~.· 
Sample ID Type 

S4 Sediment 

B1A Soil 

...... ·. 

B2A Soil 

MW106-U Groundwater 

TABLE 11 

SAMPLE REANALYSIS DATA 

Parameter(s) Date 
Reanalyzed 

Gross alpha 5/25/90 

Gross alpha 5/25/90 
Gross beta 5/25/90 
Thorium-230 6/07/90 

Gross alpha 5/25/90 
Gross beta 5/25/90 
Thorium-230 6/07/90 
Radium-226 5/25/90 
Radium-228 5/25/90 

Gross alpha 5/25/90 

Results + 2G (units) 

19.3 + 8.6 (pCi/g) 

1140 + 240 (pCil g) 
250 + 53 (pCi/ g) 

1750 + 360 (pCi/g) 

4100 + 830 (pCi/g) 
627 + 129 (pCi/g) 

3530 + 970 (pCil g) 
89.5 + 4. 7 (pCi/g) 
< 1.16 (pCilg) 

307 + 133 (pCilg) 

D&M Job No. 19943-002-045 
June 14, 1990 
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'h ICRON CORFOR~TION 

l 12345 KINSMAN ROAD. NEWBURY. OHIO 44065 
-~ (216) 564-2251 telex 980474 

lr 

l, ... 
l, 

-. 
n 

·-, 

-~ 

.. 

-.,.., 
I ' 

. I· I 
. ~ I 

l 

-'ll 
. • I 

I .• J I 

!cERTIFICATE OF INSTRUMENT CALIBRATION! 

/ 

DAMES &. MOORE ~OC· L-fO CUSTOMER: Q:lt: 
micro rem ASS ON 

INSTRUMENT MODEL: SERIAL * 
CALIBRATION DATA 

RANGE !EXPOSURE RA7Z,INST. READING!EXPOSURE RATE!INST. READING 
; : I 
I ! 

XlOOO 160 mR/h 160 

XlOO . 16 mR/h 16 

' . 
I 
I 

40 mR/h 

4 mR/h 

40 

4 

l 
XlO 1.6 mR/h 1.6 400 uR/h 400 

-:~J !------+---~-~--~----' 

--, J 
-~J 

·---] 

Xl 
I 

160 uR/h I 160 40 uR/h 40 

I I I 

l XO.l 16 uR/h 16 

I 

THE Cs-137 1 Ci SOURCE USED FOR THIS CALIBRATION HAS A CERTIFIC~TE 
STATING ITS TRACEABILITY TO N.B.S. (N.I.S.T.) STANDARDS. 

-·· · . il* INSTRUMENT CALIBRATED WITH A CS-137 GAMMA SOURCE USING A CONVERSION 
; F~CTOR OF 1 urem/h 

1 uR/h 

- OTHER CALIERATIOP.J AVAILABLE UPON REQUEST. 

CALIBRATED BY: = I~~ c · ~·\.. l -· 
/-/~-70 

DATE:~--~-------

I 



~'ICRON CORPORAT:CON . 

'"- 12345 KINS!.V..N ROAD. NEWBURY. OHIO 44065 

.... , 
; . 

·~ I I 

(~16) 564-2251 telex 980474 

'CERTIFICATE OF INSTRUMENT CALIBRATION' 

I 

DAMES &. MOORE 
-- CUSTOMER:-----------------------------------------

-I . 

·-' 
--1 

-­l 
__ ... 

I 

j I 
I 

.i 

~-j 

-~] 

-~] 

-i] 

.. .., J. * 

_.., J 

I 

I 
l 
l 

micro rem A882N 
INSTRUMENT MODEL:--------------------------- SERIAL # -------

CALIBRATION DATA 

I I I I I I 

I I l I 
RANGE [EXPOSURE RATE\ INST. READINGiEXFOSURE RATEl INST. READINGi 

; I ! l i . 
I I· I 

XlOOO 160 m.R/h I 160 I 40 mR/h 40 
I I I 

X100 16 mR/h 16 4 mR/h 3.9 

I 
! 

X10 1.6 mR/h 1.6 400 uR/h 400 
( 
I 
I 

I I 

I I I X1 160 uR/h 160 40 uR/h 40 

I I I 
I 

I I 
X0.1 16 uR/h 16 

' 

THE Cs-137 1 Ci SOURCE USED FOR THIS CALIBRATION HAS A CERTIFICATE 
STATING ITS TRACEABILITY TO N.B.S. (N.I.S.T.) STANDARDS . 

INSTRUMENT CALIBRATED WITH A CS-137 GAMMA SOURCE USING A CONVERSION 
FACTOR OF 1 urem/h 

l uR/h 

OTiiER CALIBRATIONS AVAILABLE ON REQUEST. 

I 
! 

I 

; 
I 

I 
I ., 
I 
I 
I 

l 
CALIBRAi-~D EY: ~:~~~c ~..fY1(1_\ 

/,/ 
DATE: )-/9-90 
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iS;;:zu ihz 
(SignRture) ., 

(Signa turn) (Signature) . 
( ").:lrn I . 
~IIHJU l ahed lty I Unto Tlmo Jlecelvecl l•yl --- -

llccl!lvl!d bya Tlmc llntc Tlmr. llr.llnqul nhetl ltyl IJoto Time lJdtl! 
(SignAture) 

• (Signnture) (Sigllntllrl!) (Signature) 
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Re II nqul1hecf by I Date Time Rccclvecl Ly1 Date Time RelltuJulahed Lyl Date TJa~e Received bya Date Time , · (Sl/rtul~ (Signature) (Signature) (Signature) . 

Dn,ulohrd byl llate Tfrao Rccc lvecl Icy I Date Time llellnqulehed Lyl nate Tlme Rccelvec.l bya Date Time 
(Signature) 

• (Signature) (Siauature) (Signature) . . 
Uelln'l'llahcc.l byl Dote Tlma 1-.:cc i vccl hy: lloto Time Rc II ncl'll a Iced Ly 1 Date TJrae Rcceivetl by: Dote Time 

(Signature) (Signature) (Signature) (Signature) -
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Samnllno Slto Remarks 1.0. No. rvno Conlnlnors . 
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11701 Borman Drive. Suite 340 Date Reported: 05/09/90 
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Category: 
Attn: Dave Purington 

Work ID: Environmental DAMES & MOORE 
p 0 tt : 

M/\Y 1 ~ 1990 
T~st MW109U MW109F 

ST.lOUIS. MISSOUU Units 
04/17/90 11:00 04/ll I 90 11 : 00 

Gross Alpha .• -., 
\" (2 

pCi/liter 

Gross Aeta 7+1-3 (3 
pCi/liter 

CPsium-137 11. 0 0. 8 ,-'J 
\~ 

pC 111 1 ter 

Potassium-40 rr:. -:"5 · .. J ·-
pCi/liter 

Radium-226 1. 5+/-1. 0 {0. 6 
pCi/liter 

Radium-228 (1 ·:' 1 '· 

pCt/liter 

Thnrium-228 (0. 6 (0. 6 
pCt/liter 

Thnr-ium-230 {0.6 {0.6 
pCt/liter 
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Units 

pCi/liter 
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CEP, Inc. REPORT 
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MW109U MW109F 

04/17/90 tt:OO 04/17/90 11:00 
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{0. 6 {0.6 

(0.6 {0.6 

Certified Dq: ~ 

Work Order # 90-04-353 
ContinuPd From AbovP 

-· 

.......... ,.,1 1,. 11 ·••ollot"l' lltltlt••••otlu.,ol ·too•ll 1ltn•11tll' 'I'•''" ,I, 

'•, 



l 
.. , 

l -. 

l 

-I 

l 

-.. 
I 

l 

~ 

I 

-, 
-, 

---, 

--, 

--, 

-. 

--, 

-- -, 

Pate 1 
Received: 04/13/90 · 

~T DN£5 II IUJRE 
lD 11701 QMN DRI~ 

aJITE 340 
ST. UlJIS, Ill 63140 

CLIENT DNES ST 
aJIPN('( DAP£S lc tiXlRE 

FACILITY ST. t.rms, Ill 

liB ID WATER SNfiL£ 

rna Oit RU'e REPtllT 
05 18/90 19:17:24 

PREPARED ITIRADI[L[)QICAI.. SCiacES LAB. 
BY 1550 BEAR CREEK ROAD 

OM R~ TN 37831 

ATTEN ERS 
PtD£ 6=:1.=..HSH7-......._07_____ COOACT Jl" DillARD 

NellED TO IDRECT ~ITS AND RES\l. TS. tJ- ISO AND TH-230 AND 
Tlt232 .aE M.SO ADDED TO ctJIILET'E ~T. 

TAKEN--------­
TRNE --------­TYPE--------­

P.O. I---------
INYDICE un•!r sttarate cov!r 

~LE IDENTIFICATION 
Q!. WAT 

$T. LUUI~. lliiSSOURl 

TEST CODES and ~ used on tbis report 
QAlPHA ~ Al.PtJA 
CBETA ;ROSS BET A 
~~SPEC 

~R :.:.:.A-:..:226=------­
RAZ!BR :.::,A-:..:228:::::..-----­
TH228 !.:.Tlt:...:228=------­
lH230 ,:.:.TH-;...:230=.::..-----­
~!.:.TH-;...:~~-----­
~ tJ-:....::::234~-----­
~ tJ-235/236 
U238 .:..u-.::::238~------
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ITRSL Oat Ridlt REP(IT 
Results •• S..,lt 

SNt'l.E ID WAT FRACTI~ 01A TEST CODE QS IW£ 9N!'tA SPEC 
::.:.:..------- Dltt lr Tiii'Colllctd 04/1~ z:;:.:.:.:.Ci.,:::..:h:.:.lo .... r-, ----

lltiTS 1Ci/l 
lllTN ~/18/90 

QAPI'A SPEC 

K-40 

Ral.T 

<1.84£+2 
ts-137 <2. ~+1 

2-SIQM OTl£R 

CROSS~ 
CROSS BETA 
Rlt-226 
RA-228 
\r234 
\r235/236 
\r238 
ll+-230 
ll+-232 

IJERIFlED BY KIF 

IIES.l.T HIQt\4 

2. 27E+1 0.36£+1 
4. 92E+() 2.17E-+O 
2. 16E+() 0. ta:E-+0 
<6. 88E+() 
1. 02£+1 0.20E+1 
(1. Of+() 
8. 6SE+() 1. BCE-+0 
6. 01E+1 O.B7E+1 
<l.Of+() 
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Pal! 1 
Reuiwd: 04/13/90 · 

REPtllT DN£5 lr KDRE 
TO 11701 IICRfitAN DIU~ 

!liiTE 340 
ST. LOOIS, PIJ 63146 

AmM DAVID P\.!!INQmt 

a.IEMT DN£S ST 
aJI'Nlt DN£S lr tiDE 

FACILITY ST. LOOIS, PIJ 

'IRK ID WAltR SNflE 

rna. Oit RU'e REPtllT 
05 18/90 19:17:24 

PREPARED ITIRADI[ll)QICAL SCIBCES LAB. 
IY ~~~ BEAR CREEK ROAD 

OM R IDQE. TN 37831 

ATTEM ERS=--------
PfOE 615-482-9707 COOACT JI" DILlARD 

NE>UD TO ctRRECT lit ITS AND RE'SI.l. TS. u-ISO AND TH-2:30 AND 
nt235 ..OE ILSO ADpED TO CCJI't.ETE ~T. 

TAKEH ---------
nw.'S TYPE----------

P.O. I----------
INVOICE und!r l!parat! cov!r 

SNFL.E IDENTIFICATI~ 
01 WAT 

'$1. LUUI~. IIIISSOURl 

TEST CODES and ~ used on tbis report 
~CROSS~ 
QBETA QROSS BETA 
~~SPEC 

RA226R :.::.A-:....:22h=------­
RA228 :.::.RA-:....:228=-------­
TK228 ~TH-:...,:228~------­
~ TH-..:.:..:...:~=------­
~~nt:....:~~-------1.1234 V=z...-=234:...:_ _____ _ 

~ U=235/236 
U238 ~u-.=238:;:.._. _____ _ 
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PaJI 2 
Receive~: 04/13/90 

ITRSL Oat Ridtt IIEP(JIT 
Results ~, S..,lt 

SNftE ID WAT FRACTIEJt OIA TEST COl£ QS tw£ ONfCA SPEC 
::.:..:..------- Ditt • Tiiltollactd 04/12'7r a:.=c.~h::.;.to~r"'""l ----

~ITS tCi/1 
YlTN ~/18190 

QNN SPEC RESU.T 

K-40 (1. 84E+2 
C5-137 <2. CE+l 

2-SII:M Dn£R 

cmiS fo1JIHA 
cmiS BETA 
Rlr-226 
RA-228 
u-234 
u-~1236 
u-238 
Tl+-230 
Tl+-232 

\tRIFlED BY KIF 

REQLT 2-SI~ 

2.27E+l 0.36E+l 
4. 92E+() 2.17E+O 
2. 16E+() 0. 6:£+() 
<6. BBE+O 
1.02E+l 0.20E+1 
(l.CE+O 
8. 65E+() 1. BCE+O 
6. OlE+l O.B7E+l 
(1. CE+O 



.. 

Page 1 
Receive•: 04/18/90 

REPCRT DN£S II PUlRE 
1U 11701 II(RMN PRI~ 

91llt 340 
ST· LBJIS, til 63146 

ATTEN DAVID MINe:~ 

Q.IENT DN£S ST 
aJIIANY DN£S II !'IDE 

FACILITY ST. LOOtS. Ill 

OK ID WATER SNI'LES 

Ilia O.t RU't ~T Wort Or•er I~ 
~ 18/90 15: "0: 40 

PREl'MED IT IRADiti..DOI tiL SCIENC£5 LAB. 
BY 1550 BEAR CRm ROAD ~ ( 

OM RIDC:E. TN 37831 __ v 
TIFIED BY 

ATTENERS ~!.l!-------­
PtO£ 61H82-9707 

Neal> TO UCL~ ll-ISO, ll+-230 AND Tl+-232 FtR ALL FRACTICIE. 

TMEN --------­
TRNE --------­TYPE--------­

P.O. I---------
INVOICE under separate cover 

SNf'LE IDENTIFICA TltJI 
Ql PllllOO 
02 PllllOF 
03 PII102U 
04 PII102F 
05 111108\J 
06 111108F 
QZ IIH031J 
08 PIH03F 
Q2 1111040 
10 PIH04F 
!! IIH01F 
!l PII101U 

TEST CODES and ~ used on tbis report 
~QROSS~ 
~ QROSS BETA 
2§.._ QNI'!A SPEC 

RA22h ~R~:..lm~------
~ :.::.RA-:...:229::=:::... _____ _ 

~ ll+-.:.:.:...:228=------­
~ .:.:.ll+-:....:2:30~-----­
~ .:.:.ll+-:....:232=------­
~ :..u--=234~-----­
U235 u-235/236 
U238 :..u-.=238=-------



-
... 

·-
-I .. 

--, 

--, 

Wort Or~tr I~ Page 2 
Rectivtd: 04/18/90 

ma. aat RU1• REPtRT 
Results ~. S..,lt 

SNI'l£ ID KlllOU FRACTICJC OlA TEST CODE C:S tW£ ONtiA SPEC =::.=.:....------ Dlh l Tiiltalltctl~ 04/1~ :.:.:.::.:.:Ci,.;r:b~go==r=-, 'DlJir----

~ITS 1Ci/l 
.TN <l'/18/90 

QNitA S'EC RESt.lT 

K-..o (1. OE+2 
C5-137 Q.OE+l 

2-SIQ'.\ 

VERIFIED BY RDJ 

tmER REStl.T 2-5Iei1A 

CROSS Allf'A <1.0E~. 
GROSS BETA (4.0E~ 

RA-226 <t.OE~ 

Rl.-228 O.OE+O 
u-234 (1.0E+O 
t)-2351236 (1.0E~ 

u-a (1.0E~ 

ll+-230 (1.0E+O 
ll+-232 (1.0E~ 

SNFLE ID PIHlOF FRACTICJC 02A TEST CODE GS fW£ ~ SPEC 
=~------ D.tt • Tiileolltctd 04/1~ z.:..:.:.:.:~,.::r.h~go==r,::-mNAr----

~ITS aCi/1 
YlTN OS/18/90 

~SPEC RESI.l.T 

K-..o (1. 9E+2 
C5-137 <2. OE+1 

2-5111\4 

VERIFIED BY RDJ 

Dn£R RES\l.T 2-SIW 

CROSS IUHA <t.OE~ 
QROSS BETA (4.0E+O 
RA-2211 <1. CE+O 
Rl.-228 O.OE+O 
u-234 <1. OE+O 
u-~/236 <t.OE~ 

u-zm <t.OE~ 

n+-230 <t.OE+O 
n+-232 (1. OE+O 



- r 

--) 

-~ 

l 

.. -! 

Wort 01'dtr I 50-04-()65 P~gt 3 
Rtttivtd: 04/18/90 

ma. Dit Ri~lt . REPIRT 
Rtsults •• Silflt 

SNI'LE ID 11!102U FRACTICif 03A TEST CODE OS tw£ 9N!'aA SPEC =:::.:...------ Dati. Tiiii"lDlltttld 04/1~ =~ti.=,.::tt~IDT~I""""''''l'M!"'---

\IUTS tCi/1 
linN ~/18/90 

ONttA Sl'EC 

K-40 
C5-1J7 

Rel.T 2-SIQM 

(1. 4E+2 
<2. OE+l 

OTl£R 

GROSS IILPHA 
QROSS BETA 
RA-226 
Rlr-228 
u-234 
u-2:15/236 
u-a 
llr230 
llr232 

\9IFIED BY RDJ 

REStl.T 2-SIQttA 

<B. 01£+0 
7.09E+O 5.46E+O 
<1.0E+O 
<3. OE+O 
1.42E+O 0. 39E+O 
(1.0E+O 
1.30E+O 0.3BE+O 
(l.OE+O 
<1.0E+O 

~ID~~~10=c~------- FRACTitlf 04A TEST CODE QS NN£ ONtiA SPEC 
Dlh II TiifCDlltdd 04/177'110 =~Ci.,.;r.::h~gD--r-, -mNAr----

LWITS pCi/1 
\lfTM 0"18/90 

QNt\\ Sl'EC 

K~ 

C5-1J7 

RESI..lT 

<1.BE+2 
<2. OE+1 

2-SII:M OTl£R 

CROOS M.PHA 
CROSS BETA 
Rlr-226 
RA-228 
u-234 
u-235/Z36 
u-238 
n+-230 
llr232 

VERIFIED BY RDJ 

RalT 2-SIW 

<2.26£+0 
<8.4:£+0 
(l.OE+O 
<3. OE+O 
2.a+O 0. 57E+O 
<1. OE+O 
1. 57E+O 0.45£+0 
<l.OE+O 
<1.0E+O 
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WDrt Ordtr I S(H)4-()65 Page 4 
Receive~: 04/18/90 

IlR9.. Od RU1e R£P~T 
Rtsults ~~ Sllple 

SNPl£ m 1111109.1 RACTIEJt 05A TEST~~ IW£ QNt'tA SPEC :..:::.:.;::::::,.. ______ Dlh lc TiiiCDlltdd 04/1~ a:.=~~h:.;.IO~r,~NA~--

tlfiTS 1Ci/l 
~TM OS/18/90 

QNMA SPEC RES.lT 

Jl.-40 <1.9£+2 
Cs-137 <2. C£+1 

HI !~'.A O'Tl£R 

GROSS Al.PHit 
CIROSS BETA 
RA-226 
Rlr-229 
lJ-234 
lr~/236 
lJ-238 
ll+-230 
nt-232 

VERIFIED BY RDJ 

RESU..T 2-SII:I1A 

a. 50E+O 
(1.03E+t 
<1. OE+O 
O.OE+O 
2. 20E+O 0.47E+O 
<1. OE+O 
1.67E+O 0. 40E+O 
1.S7E+O 0.61E+O 
(1. OE+O 

~~ID~~lOOf~-------- FRACTitJf 06A TEST CODE CS tw£ ONtiA SPEC 
Ditt lc TiifCollected 04/tmQ =.:.::.::Ci,.::r.h~go~r~:":"""mNAr---

~ITS pCi/1 VERIFIED BY RDJ 
· ~TM OS/18/90 

~ SPEC RES\.lT 2-SII:M O'Tl£R R£51.1. T 2-SIGI'.A 

~~.~ (1.5E+2 c:f!OSS ~ (1.06E+1 
cs-137 <2. C£+1 ~OSS BETA <B.36E+O 

RA-226 <l.OE+O 
RA-228 O.OE+O 
lJ-234 3. 57£+0 0. 62£+0 
lr235/Z36 (l.OE+O 
lJ-238 2. rr.E+O 0.~+0 
TM-2:J) (l.OE+O 
ll+-232 <l.OE+O 



.. 

-
... 

.. 

. .., 

. .,., 

. ., 

.. 

II 

... 

a 

Page 5 
Rec1ived: 04/18/90 

ITRS. Oit RUte IIEPtRT 
R1sults •• S..,le 

SNI'L.E m ... :.::.:.:lo:ll=-------

W.ITS 1Ci/l 
~1M 05/18/90 

FRACTI114 07A TEST CODE QS NAt£ ;NttA SPEC 
Dlh l TiiiColltdH 04t1nw- ::..:.:::.:.:Ci~b::;.go==r=-, 'll'lNAr----

~IFIED BY RDJ 

OAW.A SPEC RESLlT 2-SIQt\4 011£R IIESll.T 2-SICHA 

K-40 (1.5E+2 
Cs-137 <2. OE+l 

~ID~~=lrof~------

~ITS pCi/1 
~TN 05118/90 

gross~ 1. T.!E+1 0.96£+1 
QRQSS BETA 2. 34£+1 . 1.01E+1 
Rlr-226 (1. OE+O 
Rlr-228 O.OE+O 
tr-234 1. 26£+1 0. 19E+1 
tr235/Z36 <l.OE+O 
IJ-238 l.Z£+1 0. 19E+1 
~237 1.22£+0 0. S2Eof() 
lH-2:32 (1. OE+O 

FRACTI~ 08A TEST CODE QS NAI£ ONPA SPEC 
Dltt fr TiitColltctd 04/117i1U =~Ci:r.h~go==r=-9 'll'lNIIr---

VERIFIED BY RDJ 

GNtiA SPEC RESlU 2-SIQM Dn£R RESLlT 2-SI~ 

K-40 (1.BE+2 GROSS ALPHA a.OOE+O 
tS-137 <2. OE+l GROSS BETA (1. 34£+1 

RA-226 <l.OE+O 
Rlr-228 O.OE+O 
IJ-234 5.10E+O 0.85E+O 
IJ-235/2:36 <1. OE+O 
u-238 3.5SE+O 0.66£+0 
lH-230 1. 57£+0 0.4SE+O 
lH-232 <l.OE+O 
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P111 6 
Received: 04/18190 

IlR9.. Oil RU11 REPtmT 
Rtsults •• Salflt 

SMFl.E ID tii104U FRACTUJt QqA TEST tmE ;s tW£ QNt1A SPEC 
=~------ Dih I& Tiiltolltd .. 04/tmo-- ;::;:.:.~ti~te:;:ID~1'1~86r----

lltiTS pCi/1 
ilnM 0,18/90 

QNI1A SPEC ~T 

K-40 <1.4£+2 
ts-137 <2. 0£+1 

HII:M Dll£R 

CIROSS ALPHA 
GRms BETA 
Rlr-226 
Rlr-228 
\r234 
lr:m/236 
\r238 
m-~ 
llr232 

\9IFI£D BY RDJ 

RES\.LT HIQM 

1.14E+1 0. 74E+1 
1. 87E+1 0.74£+1 
<1.0£+0 
<3. OE+O 
3. BOE+O 0. T.E+O 
<l.OE+O 
2. 68E+O 0. 59E+O 
2. OOE+O 0. 65£+0 
1. 47E+O O.SSE+O 

SNf'LE ID 111:.::.:.:104F~------ FRACTICJ4 lOA T£ST CCDE GS tw£ ~ ~C 
Ditt II Tiiil:olltch• 04/1~ =.:.:ti~h:.;.go~r""'"g omNAr---

~ITS pCi/1 
~TM 05/18/90 

Q.tWA SPEC 

K-40 
C5-137 

RESIJ..T HIGM 

1. 04E+2 0.6(£+2 
<2. 0£+1 

OTl£R 

QROSS IUHA 
CROSS BETA 
Rlr-226 
M-229 
u-234 
u-235/236 
u-238 
1l+-ZlO 
'm-232 

YERIFIED BY RDJ 

RESIJ..T 2-SIQt'.A 

<2. OE+O 
<B.:E+O 
(l.OE+O 
<3.0E+O 
1. cn£+0 0.4SE+O 
a.OE+O 
1.10E+O 0. 3SE+O 
(l.OE+O 
(1. C'£+0 
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Wart Order t ~ Page 7 
Rtctive4: 04/18/90 

ITRS.. !lit RU11 ~T 
Rnults •• S.,lt 

SNfllE m tiUOlF FRACTIIJf UA TEST CODE QS tw£ CNitA SPEC ==------- Dih • Tiii""Collettd 04/1~ =.:.::ti~h~gor~, '~~'~fir----

l.WITS pCi/1 
YITM ~/18/90 

QNitA S'EC RESI.l.T 

k-w <1.6£+2 
C5-1J7 <2. OE+l 

2-SIQM OTl£R 

GROSS~ 

GROSS BETA 
RA-226 
RA-229 
u-234 
u-2:351236 
u-2:38 
TH-2:30 
TH-2:32 

YERIFIED BY RDJ 

IIES'J.T 2-SII:t'tA 

0.7E+O 
9. 52£+0 6. 27E-+O 
<l.OE+O 
CJ.OE+O 
1.26£+0 0.31E+O 
(1. OE+O 
(l.OE+O 
<l.OE+O 
<l.OE+O 

SNFLE ID !'lj:.=10;.;:.1U=------- FRACTicr. 12A TtST CODE~ tW£ ON01A S'EC 
Datt • TiifCollethd 04/1~ =-=-e.~h~go~r,~NA~--

U.ITS pCi/1 
~TM ~/lB/90 

ONI"aA SPEC Ral.T 

K-40 (1.:£+2 
ts-137 <2. OE+l 

2-SI;M DTl£R 

GROSS MJIHA 
CRmS BETA 
RA-226 
Rlt-Z!B 
u-234 
u-23512:36 
u-a 
ll+-230 
lH-2:32 

VERIFIED BY RDJ 

RESllT 2-SI~ 

(1.0E+1 
2. 41£+1 0.84£+1 
<1. OE+O 
O.OE+O 
9.06E+O 1. 7~+0 
1.37E:+O 0. 58E+O 
8. 64£+0 1.69E+O 
1. 02E+O 0.36£+0 
(1. OE+O 
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Page 1 
Reteived: 04/17/90 

~T IW£S II PIXIRE 
Ttl 11701 BCIU'\AN DIU~ 

SJITE 340 
ST. LOOIS, til 6:3146 

ATTEN DAYID PIJII~~ 

Q.IENT DAI£S ST 
aJI'N« DAI£S lr lOiRE 

FACIUTY ST. LOOIS, til 

1DK ID WATER !Wf'LES 

wart Order I 50-04-i)64 IT'RS. O.t Rld't REPORT 
05 18190 16: 11: 46 

PR£PMED IT~ADI[IJ);IUL SCIENCES ~-

BY :oR: C~EEX~~ -Qd'eaJ) 
)ERTIFIED BY 

ATTal ERS=--------
PtD£ bls-.482-9707 COO'ACT JJ" DILLARD 

N9le TO IPCJn: u-!SO, TH-ZM NI!J TH-2:12 (II ALL FRACTICJE 
N1D TO CMRECT CROSS ALPHA NlD QROSS BETA RE9..US FlJ! 05A. 

T~--------------­
TRMS ---------------~E _______________ _ 

P. a. • ---------------
INVOICE undtr 5tp~rate cov!r 

SNFL.E IDENTIFICATI~ 
01 1'11105(1 
02 Pll105F 
03 I'!Wl06U 
Q! fiHOOF 
~ PIH07U 
06 PIH07F 

TEST CODES ;nd ~ used an tbis report 
~cm;s 1LPHA 
~ QROSS BETA 
~~SPEC 

RA226 ~RA-:..:22=6=------­
RA229 :::;RA-:..:228=-----------
TK129 .:.:.lM2B:..:=::.-------
TH2:30lH-~:...:230::::::...------­
~n+-.:.:.:..:222=----------Y!ai_ ~=-::234::..;.._ ________ _ 

~~235/236 

\.1238 ~=-=238=-------
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Wort Ordn I 50-04-064 Pagt 2 
Rectivtd: 04/17/90 

rna. ta• RUtt REPORT 
Results •• Silple 

SAtRE ID tlllOSU FRACTIIIt 01A TEST CODE GS NN£ ~SPEC 
=~------ Dih lr Tiiltolltcttd 04/llii"Rr ~~Ci~h~ga~r ... , "'I':NIIr----

oms tCi/I 
llnH ~/18/90 

;NttA SPEC 

K-40 
C5-1J7 

RESt.l.T 2-5IQM 

1.45E+2 0.74C~ 

<2. ~+1 

VERIFIED BY KDF 

ana RESLlT 2-5I;MA 

QROSS ltPK\ 1.69E+1 O.S3E+l 
QROSS BETA 1. 45E+1 0. 91E+1 
RA-226 <1.CE+il 
RA-:!al 0. 0£+1) 
\r234 (l.CE+il 
\rm/236 (1. CE+il 
\r238 (1.CE+il 
llrZ30 <1. OE+il 
lH-232 (1. OE+il 

SNI'LE ID tii105F FRACTI~ 02A TEST CODE ~ tw£ QNt'.A SPEC =:.::.-.------ Dih II TiUColllth~ 04/1~ =:.:.::.-,..;Ca~ta~ga~r ... , "rr':NAr----

!.WITS pCill 
YITM 05/18/90 

QNI\4 SPEC 

P.-40 
C5-1J7 

R£SLlT 

(1.4£+2 
<2. CE+l 

2-SI;M DnER 

CRtsS IUHA 
GROSS BETA 
RA-226 
RA-228 
u-234 
\1-ZJS/236 
u-238 
~ 
nr232 

VERIFIED BY KDF 

RESl.tT 2-Sli:I1A 

<l.OlE+l 
7.32E+Q 5.64£+0 
<1. CE-+0 
0. OE-+0 
1.3:£-+0 0. 3:£+1) 
<1. OE-+0 
<l.OE-+0 
<l.OE+O 
(1. C£+1) 

----------------------------- -
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ITRSl Qat Ridge REPORT 
R1sults •v S..,lt 

Work Order I ~ Page 3 
RltliVId: 04/17/90 

SNI'l£ ID Pllt06U FRACTia. 03A TEST CODE ~ tw£ ;NttA SPEC =:::::....------ Dltl • Tiii""Colllctd 04/trnqr-" c.:.~ti~£t:;.1o~r~g 'll'lfil\r---

~ITS tCi/1 
IIRTN 05/18/90 

~SPEC RESU..T 2-SIQM OTl£R 

K-40 
CS-137 

2. 83E+2 
<2. OE+1 

1.14£+2 ;ROSS IUHA 
;ROSS BETA 
Rlt-226 
Rlt-228 
u-234 
u-~/2:36 

~238 
TH-230 
TH-232 

VERIFIED BY KDF 

REStl.T 2-5IQHA 

1. 01E+2 O.ZE+2 
2. 9SE+l 1. 22E+l 
1. 41£+0 0.29E+O 
O.OE+O 
2.1BE+O 0.49E+O 
<1. CE+O 
1. 37E+O 0.3SE+O 
4. 45E+O 1.16E+O 
6.12E+O 1. 45E-HJ 

SNfll£ ID :.:;;P11:.:.:10bF=------- FRACTI~ 04A TEST CODE es NN£ ~SPEC 
Dih II Tiitl:ollech~ 04/tbllfU" =-ti~n:.;.go~r ... g 'll'lNAr---

ums ptitl 
~lM 05/18/90 

QNtiA SPEC RESt!.T 

K-40 (1. 4E+2 
C5-137 <2. CE+l 

2-SIGM an£R 

GROSS~ 
CROSS BETA 
RA-226 
RA-228 
u-234 
u-~1236 
u-a 
Ttr-230 
TH-2:32 

\9IFIED BY m: 

RESI..lT 2-5IGt1A 

(l.o;!E+l 
(1.60E+1 
1. OSE+O 0.2SE+O 
O.OE+O 
3. 81E+O 0. 63E+O 
Q.(E+O 
2. 65E+O 0. 49E+O 
<1.0E+O 
<l.tt+O 
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Page 4 
Received: 04/17/90 

IlRSl Oat Ridge REPORT 
Results •• Silplt 

Wort Order I ~ 

SNfl.E m :.:::;fll::.:.:l0:.:.7U~----- FRACTia. 051\ TEST CODE C:S tw£ eNI'IA SPEC 
Date lc Tiiftallectd 04/lmo" =-c.~h:;,ga~r,~NA~--

t.WITS pCi/1 
YfTN OS/18/90 

QNI'IA SPEC RESIJ.T 

K-\0 <tBE+2 
ts-137 <2.~+1 

~ITS pCi/1 
..rot 05/18/90 

QNr.A SPEC RESI.LT 

K-40 <l.BE+2 
C5-137 <2. OE+1 

HIQM 

HIQM 

OTl£R 

CROSS ILPHA 
CROSS BETA 
RA-226 
Rlr-228 
u-234 
u-2:3'1236 
u-2:38 
11+-230 
TH-232 

OTl£R 

QROSS ILJIHA 
CRC!iS BETA 
Rlr-226 
Rlr-2al 
u-234 
u-23"236 
u-zm 
11i-23J 
11i-Z32 

VERIFIED BY KDF 

RESU.T HIQI1A 

2. 35E+l 1.14£+1 
l. 77E+1 1.10E+l 
<l.OE~ 
Q.OE~ 

<l.OE~ 

<l.OE~ 
<l.OE~ 
<l.OE~ 

<1. OE+<> 

VERIFIED BY m: 

RES\LT HIQI1A 

<1. 01E+1 
<9.26E~ 
<l.OE~ 
Q.OE+O 
1. S9E+() o. 39E+O 
<1. OE+O 
1. 24£+0 0. 34£+0 
<1. OE+O 
(l.OE+O 
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Page 1 · 
Received: 04/13/90 

REP~T DN£S & I'OlRE 
TO 11701 BMMN DRIVE 

SIJITE340 
ST. LOJIS, I'll 63146 

ATTEN DAVID P\JUNGT~ 

Q.IENT DN£5 ST 
COifJ ANY DAI'£5 & POJRE 

FACILITY ST. LOUIS, I'll 

511RK IO SOIL SNPl.ES 

Work Order I so-o~-179 
Wort Not Coaplete 

PREPARED IT IRADICLOOICAL SCIENCES LAB. 
BY 1550 BEAR CREEK ROAD 

OAK RIDGE, TN 37831 

ATTEN ERS=--------
Ptll£ 61H82~707 CONTACT JI" DILLARD 

• SAPPlES Bt-A Nm 82-A WILl. BE REPORTED AT A LATER DATE. 

TMEN --------­TRANS---------~E _________ _ 

P.O. •---------
INVOICE und!r s•parat! covPr 

SAl'FLE I DENT IFI CA TI ~ 
Q!. B2-A 
~~54 ______________ _ 

2J Bl-Ao 

DAMES & MOOR£ 

JUN 0 4 1990 

ST. LOUIS. MiSSOURI 

TEST CODES and ~ used on tbis report 
~ QROSS Al.Pl'A 
QBETA QROSS BETA 

~ RA-:.::.:...:22=6=------­
~ ~RA-:...:2£8~~--...,...~-:"'""""-­
SPEC SPECit'L. RJU'I ~ REP~TING 
TH228 .:.:.~.:...228=., ______ _ 

!!im. .:.:.~.:...230==------­
~ .:.:.~.:....232=-------
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Page 2 ITtln. OAK RIDQE REPtllT Work Order I 50-0~179 
Received: 04/13/90 

SNfiL£ m BH 

PNlN£TER 

QRDSS VHA 
QROSS BETA 
RA-226 
RA-229 
Tlr-ISO 

~~ID~S4~------------

PARN£TER 

Results ~, S..,le 

FRACTlelt 01A lEST CODE SPEC lW£ SPECIH. FtJI1 FtR REPt!TINQ 
Jllta "TiiftallKttd p4/1P'l!C titatDT• :.:.;~:.-..--

RES\l.T 2-SIQM ERR(Jl ~ITS 

4. 11E+3 O.a:£+3 ,cilg 
6. 27E+2 1.29E+2 pCi/g 
l~+l 0.47E+1 pCi/1 
<1.16£+0 pCi/g 
f 

RESll.T HIGM ERRtR ~ITS 

1.93£+1 0.86E+1 



; -

--

l 

l 

l 

.1 

"1 

1 

Pa11 3 IltR. OAK RIDC:E REPORT Wort Ordtr I ~5-179 
Rtctivtd: 04/13/90 

SNPL.E lD &.~11~....~-A~------

PARNETER 

QROSS ALPHA 
GROSS BETA 
Tl+-ISO 

Results •• S..,lt 

FRACTIIJf 03A lEST em£ SPEC NN£ SPECIAL FtJDI RJf REP<ITINQ 
Dltt • Tiit'Calltctd 04/1~ Cift1art :.::AA;:...... __ 

RES\l. T 2-SIW ERRIJI \JUTS 

1.14E+3 0.24E+3 
2. ~+2 0. S:£+2 

• 
pCi/g 
pCi/g 



I Page l 
-- Received: 04/17190 

I1lRL. OM RIDQE REPORT 
~/31/90 1~:~:12 

Wort Order I 90-0~190 

. .-.. 
I 

-... 
I 

-.. 
I 

0 "A 

. ..-
1 

R&tRT DArES II POlRE PREPARED ITIRADitLOQICAL. SCIENCES LAB. ~ 

;;;;:QJ..a.ITE~340:.:.:------- OM RIDQE. TN 37831 -~~ 
TO 11701 DI'Wf DRI\£ BY 1~ BEAR CREE!( ROAD ~~ /J 

ST· LDJIS. PIJ 63146 /.GBTIFIED BY 
ATTEM D.wtD P\JUHQ~ ATTEM ERS {/ 

CLIENT DAPES ST 
CIJtiNlY DN£5 • PUlRE 

FACILITY ST. LllJIS, Pll 

IDK ID WATER SAI'PlE 

TAKEN--------­TRANS---------~E __________ _ 

P. D. I ------------
lNYDICE undrr •rparatr covrr 

PfQ£ :=.:61=-~-. --0-7 ------ CONTACT JIPf DIU.ARD 

SNfllf IIEO'lFICATimt 
Ot "' 10bU 

TEST CODES and NAMES used an t~is report 
OALPHA CROSS ILPHA 
m_ SPECIAL~" FtR REPORTIN; 



.· 

Pa1e 2 
Rtceived: 04/17/90 

ITtlU. OM RID;E R£PCmT 
Rtsults ~~ S..,lt 

Wart Ordtr I 50-0~190 

SNRE m :.o::t11-.ta.:::ow=------- FRACTUit OtA lEST CCI£ SP£C tW£ SPECIM. FtJm FfJI REPCRTINC 
O.h It Tiiltollecttd 04/1b7!1!r Ciietort ~Ia:.---

PARNETER Bl.T 2-Sic:M ERRCR \JUTS 

3. 07E+2 1. 3:E+2 pCi/1 

-
--
-
--

--

·-I 

--i 

_, 
I 

...... -· 



-
-
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l._ 
I 

L_ 
l_ 

I 

l-
I 

L_ 
I 

L-

'.'C',' St 
I ' ... • - . .,OUlS 

Consulting Engineers, Sdenti.Sts and Analytical Setvlces 

1908 Irmerbelt Business Center Drive 
St. Louis, Missourt 63114-5700 

(314) 426-0880 
Fax (314) 426-4212 

RIPO~ OP AHAL'lSIS 

CI.DUI'r: Mr. nave Purington 

Dames ' Moore 
11960 Westline Ind. Drive 
Suite 155 

St. Louia, HO 63146 

PROJ. f: 3500-00385 

PARAKBTER WITS IIW109 

AH'riHONY ('CG/L) < 24 

ARSENIC ('CG/L) 3.1 

BERYI.LIUK ('CG/L) < 3 

CADMIOM ('CG/L) < 3 

CHROHIUK ('OG/L) < 10 

COPPER ('OG/L) <14 

IZAD (t1G/L) < 73 

MERC'CRY (t1G/L) 0.48 

RICJI:EL (t1G/L) < 15 

SILVER (OG/L) 1.1 

SXI.ENIOM (OG/L) 1.3 

THALI.I'OM (OG/L) <1.0 

ZINC (UG/L) < 16 

PARAMETER ONI'l'S IIW109 -
CYANIDE ('OG/L) < 5 

ROTl!J See reverse aide for •s%AHDARD CLAUSEs.• 

cUsk 87/bbq 

·.I 

formerly Envtrodyne Engineers, Inc. 

DPO~ DA.DI Kay 10, 1990 

SAKPU ARALTDD1 One water SIIIIIPl• analyzed 
for the par~~~~~etera 
llatedbelov. 

IIAD RBC:ZIV21l1 

P.O. I I 

IIW109 

nuPLICM'B 

<24 
2.5 

< 3 

< 3 

< 10 

<14 

< 73 . 

< 15 

<1.0 

<1.0 

<1.0 

< 16 

.tpril 18, 1990 

DAMES & MOOR£ 

MAY 1 ,i 1990 
Twin City Testing Cor?Oration 

A....._. oliN [HIHI ~ ol-
.ST.LOUIS. MISSOURI 



-
. \ - Paqe 2 UPO~ OP AHAI.YSIS 

CLIZN'r: Hr. Dave Purinqton RIPORl' DAD: Kay 10, 1990 

- Damea 5 Moore !lAD R3C2IVZDI April 18, 1190 

PROJ. fa 350G-00385 P.O • fa 

.... 
DBDC":IOK 11Wl09 

.... PARAME'l'BR tJHITS LDUTS BI..Alflt KW109 DUPLXCAD 

LINDANE (OC/t) 0.002 <0.002 <0.002 <0.002 

HEPV.C.HLOR (OC/L) 0.003 <0.003 <0.003 <0.003 - HEnACHLOR :!PO:UDB (OC/t) 0.004 <0.004 <0.004 <0.004 

ENOOSUI.l"AN I (OG/t) 0.005 <0.005 <0.005 <0.005 

DIELDRIN (OG/L) 0.006 <0.006 <0.006 <0.006 -·- JtNOOStJI.l" AN II (OG/L) 0.010 <0.010 <0.010 <0.010 

4,4'-DDT (OG/L) 0.015 <0.015 <0.015 <0.015 

ZNDIUH AI.DEHYDB (OC/L) 0.024 <0.024 <0.024 <0.024 

METHOXYCHLOR (OG/L) 0.063 <0.063 <0.063 <0.063 - alpha-BHC (OG/L) 0.002 <0.002 <0.002 <0.002 

beta-BHC (OG/L) 0.005 <0.005 <0.005 <0.005 

delta-BHC (OC/L) 0.001 <0.001 <0.001 <0.001 - g11.111111A-CBLORDANE (OG/L) 0.003 <0.003 <0.003 <0.003 

alpha.-CHLORDANE (OG/L) 0.003 <0.003 <0.003 <0.003 

4,4'-DDE (OG/L) 0.006 <0.006 <0.006 <0.006 

- ENDRIN (CG/L) 0.016 <0.016 <0.016 <0.016 

4,4'-DDD (UG/L\ 0.011 <O.Oll <O.Oll <O.Oll 

ENDOStJI.l" AN SUU'A'l'B (OG/L) 0.012 <0.022 ·<0.022 <0.022 

ENDRIN DTONE (OG/L) 0.019 <0.019 <0.019 <0.019 - AROCLOR-1016 (OC/L) 0.047 <0.047 <0.047 <0.047 

AROCI.OR-1260 (OG/L) 0.187 <0.187 <0.187 <0.187 

AROCLOR-1221 (CG/L) 0.107 <0.107 <0.107 <0.107 . - - AROCLOR-1232 (OC/L) 0.083 <0.083 <0.083 <0.083 

AROCLOR-1242 (OG/L) 0. O•U <0.044 <0.044 <0.044 

AROCI.OR-1254 (OG/L) 0.054 <0.054 <0.054 <0.054 

L-
AStOI:LOR-1243 (~G/A.) o.c9.; <C.CH <0.0!:4 <0.094 

; ALDRIN (OG/L) 0.003 <0.003 <0.003 <0.003 

'l"'XAP.IDUm (t7C/t) 0.205 <0.205 <0.205 <0.205 
r 
l__ 

Dll'l:l!C':IOH 11Wl09 

PARAMZT:!R tJHITS LIMITS BLAHlt KW109 I)UPLICA:rll ·- -
2,4-D (t7G/L) 0.745 <0.745 <0.745 <0.745 

snwx (t7C/L) 0.197 <0.197 <0.197 <0.197 

~~ 

·~ 



l 

-l 
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Paqe 3 llEPO~ OP ARALYSIS 

CI.Ilrn'r: Mr. Dave Purinqton 

Dames ' Moore 

PROJ. ta 3500-00385 

ACROLXIN 

ACRYLONITRIU 

BENZENE 

BROHODICllLOROKE'l'HANB 

BROMOFORM 

BROMO METHANE 

CARBON "rETRACXLORIDB 
CBLOROBENZENB . 

CBLOROETKANE 

2-CHLOROETHYL VINYL ETHER 

CHLOROFORM 

CHLOROKETRANB 

DIBROHOCHLOROKETHANE 

1,1-DICHLORETHANE 
1,2-DICHLOROETHANE 

1,1-DICHLOROETHENB 

~ 1,2-DICHLORO!THENB 

1,2-DICHLOROPROPANE 

CIS-1,3-DICHLOROPROPENB 

ETHYL BENZENE 

HE7'HYLENB CHLORIDE 
1,1,2,2-"rETRACHLOROETHANB 
TETRACHLOROBTHYLENB 

rotUXNE 

1,1,1-TRICHLOROETHANE 

1,1,2-TRICHLOROBTHANE 

TRICXLOROETRENB 

VlHYL CHLORIDE 

StJRROOATB COMPOUNDS 

1,2-DICELOROBTHANE-04 

roLOENE-D8 
p-BPB 

DJ!!TEC'l'ION 

LIMlT 

(UG/L) 

100 

100 

5 

5 

5 

10 

5 

5 

10 

5 

5 

10 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

s 
5 

5 

10 

·' 

BLAHlt 

(UG/L) 

HD 
Hl) 

HD 

HI) 

HI) 

ND 

HI) 

HI) 

ND 

ND 

ND 

ND 

ND 

ND 

l'lD 

ND 

ND 

l'lD 

ND 

HD 
HI) 

ND 

ND 

HD 
ND 

ND 
lf1) 

HD 

' RCVRY 

94 
101 

98 

DPO~ DADa Hay 10, 1990 

DAD UCZlWDI .&prU 18, 1990 

P.O. h 

JIWl.09 
(UG/L) 

lf1) 

Hl) 

lf1) 

HI) 

Hl) 

Hl) 

lf1) 

HI) 

HI) 

lf1) 

lf1) 

Hl) 

lf1) 

' lf1) 

lf1) 

lf1) 

HI) 

HI) 

rm 
Hl) 

rm 
lf1) 

rm 
rm 
Hl) 

rm 
rm 

' JtC'VRY 

88 

" 98 
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---
Paqe 4 JUIPOR% OP ARALYSIS 

- CI.D!I'rl Hr. Da"le Purinqton DPOR% DADI Kay 10, 1,0 

Dame• t. Moore DAD JUICEIVZD1 AprU 18, 1"0 

-: PROJ. h 3500-00385 P.O. •• 
DEDCTIOK HW109 

LDII'!r BLAHlt KW109 DO'P 
-.: 

ACID COKPOO'KDS ('DG/L) ('DG/L) ('DG/L) ('DG/L) 

2-CKLOROPHENOL 10 HD HD H1) 

2,4-DICBLOROPBENOL 10 RD H1) H1) 

2,4-DXHKTBYLPBENOL 10 ND ND. RD 

2,4-DrHrr.ROPBENOL 50 ND RD BD 

2-HITROPBENOL 10 ND H1) RD 

4-RITROPBENOL 50 ND H1) H1) 

PEtnACl!IDROPBENOL 50 HD ND BD 

PHENOL 10 ND H1) BD 

2,4,6-r.RICBLOROPHBNOL 10 ND RD H1) 

2-KBTBYL-4,6-DrHITROPKENOL 50 RD H1) RD 

4-CBLORO- 3-KETBYI.PHENOL 10 ND ND· ND 

t.-..:.; 

' ' ' S'DRROGATB COMPOUNDS RCVRY RCVRY RCVRY 

2-PLOOROPHENOL 48 4• 2* 
PHENOL-d6 34 2* 1* 
2,4,6-TRIBROHOPK!NOL fiB 7• 2• 

·- '!BelOw QC limit• 

i .. 
I 
I . -- D!!TBC'l'ION HW109 

IIASB NE'DTRAL LIHI'r BLAHlt KW109 D'DP 
COHPO'DNDS ('DG/L) ('DG/L) ('DG/L) ('DG/L) 

~- - -
ACZHAPB'l'BENX 10 RD 1ft) ND 

.ACENAPII'l'BYIZNB 10 RD BD 1ft) 

.ANTBRAC!!NX - 10 liD ND RD 
'--

BEB%IDIBE 50 RD ND RD 

IWIZ (A) AH'rBRACENB 10 1ft) RD 1ft) 

BEHZO(B,X)PLDORAHTBENE 10 HD HD 1ft) 

. - BXRZO(CBI)PERYLINX 10 liD liD BD 

BEHZO (A) PYlWB 10 BD BD 1ft) 

BIS(2--CBLOROBTBOXY)KBTBAHB 10 RD H1) RD 

•-: 
BIS(2-CBLOROBTHYL)BTHBR 10 ND H1) 1ft) 

BIS(2-CBLOROISOPROPYL)ETHBR 10 ND ND ND 

BIS ( 2-B'l'HYI.BEXYL) PBTBAI.ATB 10 < DL RD 14 

~-

·-



- ... 

.\ 

Page 5 ltBPORr OP AHAI.YSIS 

c::LDDITI Kr. Dave Purington RZPOH DAD I Kay 10, U90 

Damea 5 Hoare DAD UCEIVZDI April 18, 1990 

- PROJ. h 3500-00385 P.O. ta 

DEDCTIOH HW109 
roll IIAS:I l'I"EtJTRAI. COHPOO'HDS LIM I 'I' BUHX HW109 DQ'P 

COB'I'l). (tJG/L) (tJG/L) (tJG/L) (tJG/L) 

4-BROitOPB:EKYL PB:EUYL E'l'B:ER 10 JID HD JfD ,..... 
BO':'YL BEliZYI. PB'I'BAI.Al% 10 BO ND HD 

2-CELDROHAPH'I'BAI.EHE 10 Bl) Bl) JID 

4-CBLOROPH!!NYL PHENYL E'I'HER 10 HD ND HD 

CBRYSl!!m 10 HD HD HD 

DIBENZO(A,B)ANTBRACENE 10 HD HD Bl) 

DI-N-BtJTYL PH'l'BAI.AXl!: 10 HD HD HD 

L>" 1,2-DICBI.OROBENZENB 10 JID ND JID 

1,3-DICBLOROBEHZENE 10 HD HD HD 

1,4-DICBI.OROBEHZENB 10 HD HD HD 

3,3'-DICBLOROBENZIDIN:I 20 HD ND HD 

DUTHYL PB'I'HAI.A'I'E 10 HD ND. JID 

DIMEnJYI. PBTRAI.A'I'll 10 JID HD JID 

2,4-DINI'I'ROTOLOENB 10 HD HD HD 

-- 2,6-DINI'I'ROTOLDEHE 10 HD HD ND 

DI-H-ocTYI. PH'l'l!A.LA'I'E 10 HO HD HD 

1,2-DIPB:ENYLHYDRAZINE 10 Bl) HD HD 

DI-N-PROPYLNI'I'ROSAHINE 10 ND HD HD 

PI.OORANTHE!m 10 HD HD NO 
PI.OORENB 10 HD HD JID 

lll!!V.CBLOROBENZENE 10 Bt) HD JID .. DV.cm.oROBO'TADIENE 10 RD HD JID 

DXACBLOROCYCLOPEN'rADIENE 10 Bt) HD HD 

lll!!L\CXLOROB'l'HANE 10 HD liD HD 

INDEN0(1 1 2,3-CD)PYRENB 10 Bt) HD HD - ISOPSORONB 10 Bl) Bl) HD 

RAPHTBALENE 10 HD HD JID 

BI'I'ROBEHZE!m 10 HD JID HD 

• B-BI'I'ROSODIMETBYLAMINE 10 Bt) JID liD 

N-HI'I'ROSODIPHENYLAHINE 10 Bt) liD HD 

PBZHABTERENB 10 liD Bt) liD 

Pl'REHE 10 Bl) JID Bl) 

1 I 2, 4-'I'RICBI.OROBENZENE 10 Bl) HD HD 

' ' ' St1RROGA'I'll COMPOO'HDS RCVRY RCVRY RCVRY - -
BI'I'ROBENZENB-d5 79 57 81 

2-PI.OOROB IPBRNYL 62 48 71 

'I'l!RPK!.NYL-d14 79 63 84 
.. 
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. . . ...._....,. .. ____ _ _.. ;..,_ ... 
h 1,j I~' P.U. UUX o:35·1 41 Sunl.d 1-u. h.lt:!w f'vh,,u,_, tJ/! .• 11;~ 

n ::. tnt: ~ ~.. 11 a Q 1' ~ 

11!01 ~arm3n Drive, Suit~ 340 
S .'li n (; La u i s , 1·10 6 3 1 4 6 

.·"\t;tu: D:1ve Puringto11 

L J a r· I• I l) : 
1:.. [I u : 

DAMES & MOORE 

MAY 22 1990 

ST. LOUIS. IIISSOURI 

I , 

En v 1 "T CJ I HI• e r. t a 1 
199•13-002 

r ~ l ····· 
~-

(' Eo T" t i f' i £:' d rJ IJ : 

... ,, , ..... ul'tll 

I r r r 
j 

D.::.t~ fh:ceiv.:d: 
0-:)l:e> H.:jl.:;rted: 

IJi:n·l< Order: 
C.:Jte<JuriJ: 

04/16/90 
05/16/90 
90--Qq-263 

,, .,., ,, ..... • ..... ,. t ut·· • u u•: ,,,,.,, ,,. IU 1 :uuur~l"luur wll It,,,. U·lllll~ Wtl fuutf '·I"'' :1;1l fll:l fill'·'·"'"''' '•• •I u ••I 

r f r r r r r 
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• P.O. !::lOX ~:.;1~"1 • Sullt.i.:l rtl, I'Juw 1\llu;.o(:IJ 1.1/: ol .... ~ DUT DF liT ATE BOO/ 54b-~1 tU:~. FAX- bUb-~uo;;;-;;;.o..,;u;;.~ 

u~,-,tl 
I j~ • 

l·=;.t t"l-..'l=ld. 
\~--~ '· . 

2 
04/16/90 

CEP, Inc. REPORT HaT' k Ol'd er # - 4- , .... ... 90 01 
, ..... , 
C.. I../ . .J 

Results by Sample 

~jfjJ1h.E JD BlA 
----------------------------------

FRACTION OlA lEST CODE AB S ----- ···--- NAf1E Gro~~ A~L~~ta 
Date & Ttme Collected 04/12/90 

-------~--------

Type of: ;.nalysis Det.:>ction 
Limit lJCi/g 

Gross Alphc; 0. :-J 

Gross HE.'ta 0. 1 

All results reported in: 

UNITS p C i ~ !lLi,Hf•. 

RESULT 

21. 2+/-0.6 

Category SOIL ____ ____ 

SAMPLE lD BlA FRACTION OlA TEST CODE CS1375 NAME Cesium-137 -·- ------ __._ ___________ _ 

I 

"" ; 

.. I .. 
I 

Date ~~ T1me Collected 04/12/90 Category 9="'0:..;;:..:IL:;:__ __ 

Type of Analysis Detection Limit: RESIJI..T 
p c i /1] , . .3 o11 

Cesium-137 

All results reported in: 

UNITS 

--. ·-·-! --- ' 
L 

-~ 



hc~ez4 , ~"! ~.u. utJA ~~:_.) 1 • ~u••L,u. c.;, .... l-:\1\1 .~ ... ;,.....,,_,., •• ..,.J. •• --· -·· -·-·- ---<1 --·- _. ___ . ·--- ____________ .. 

Page 
f~e(elved: 

3 
04/16/90 

CEP, Inc. HEPOfH Work Order # 90-04-263 
Results by Sample 

FRACTION OlA TEST CODE !SOU S -----:],\f'IPLE ID BlA..;__ ______ _ NAME .I so ill i c Ur an i u ill.,..----
Date & l1me Collected 04/12/90 

Type of Analysis Detection 
Limit pCi/g 

Uranium-234 
Uranium-235 
Uranium-238 

0. 0~) 
0. 0~• 
0.05 

All results report in: 

UNITS p C j I g r clll! 

----

RESULT 

_ _..;...4 ·:.....::2~+ I -0. 5 
0. 6+/-0;.2 
1.6+/-0. 3 

Category SOIL __ _ 

SANPLE ID BlA FHACTION OlA TEST CODE ~ 40 5 NAME Potassium-40 ---- --- ~~.;;;.___ ________ _ 

•·I· 

.r- .. 
I 

·h····· 

Date ~< Tune Collected 04/12/90 Category S.D~I;..:..;:..L __ _ 

Type of Analysis RESULT 

Po tass i um-40 1 L_.l.:! . .L::.!..:...!!. 

I\ 1 1 1' e s u 1 t s 1' ~ p a r t e d i n : 

UNITS __ e£i.!.!lr~ !I~ 

111 1 1" lll:tl .• ..• ,, 1\11" • ·· '··· ""I'JU'Iuloo,•n•l ~hullu 01"111 ual'l fill" iUIVt!I"II~~IIUI ;uul/n1· fii.IU~I-fiiii'IJU~.I~~. IIVC!I'IIIII' ~iUIIIiii.IU"I! 111'111 C.UUI\I!C.IIIUI Willi IIIII" Uilllll: \Nil huut !;IU~f:lill fll:l"lltl~;·.uultll ''I tl Ut1 1 

r- r r r - _,- : . .! ~---1 .. . . r r r r r r r r r 
: I I ~ ' . I ' 

- I 
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..... ...-J ..... , P.O. UOX bo!:.> ·1 • tidtll.u J·t~, 1\h.::w lvh:Au :,, 11 /: ,, •·: uu 1 u,.. *-' .... '"' ~ ... Oo4, --· __ • __ _ 

Page 
Heceived: 

4 
04/16/90 

CEP, Inc. REPORT Work Order fi 90-04-263 
Results by Sample 

SAr~lPLE ID BlA 
-~---------------

FRACTION OlA TEST CODE R2628S NAME Radium-226/228 
~~~~--------

Type of AnaliJSis 

Radium-226 

Radium-228 

-- ----Date & Time Collected 04/12/90 
~~~----

Detection 
Limit pCi/g 

0. b 

0. 1 

RESULT 

41. 4+/-0. 4 

<O. 1 

All results report in: 

Category QDl.::_L __ _ 

SAMPLE lD BlA FRACTION OlA TEST CODE TH2305 NAME Thorium-230 -- ----- ~~,;;;,=._-=-=-~-----

Date ~< Time Collected 04/12/90 Category S~O~IL.;.__ __ 

Type of Analysis Detection Limit RESULT 
pCi/gram 

Tharium-230 0. 05 <O. 2 

All results repart~d in: 

UNITS pCi/gr.3,ll 

f I r. r, r, r. r. r. r r-
1 I ,-·· I I I 

:.1.:!.:... 
I I 

,., .. ,, '1111' ,, ul'11 1111'(11 · ~~· 011'' · .;. '"' •• • u·t~ I u• nl rtuiiU~Ct II U I WII h I II II' llilllll! -N'II fu U If. ~;pf~f:f~fl 111~1"1111' ·' .IIIII II I Ill 1l II'' f 
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Page 
Received: 

J 
04/16/90 

CEP, Inc. REPORT Work Order # 90-04-263 
Results by Sample 

SAr'iPLE ID B lA 
~~------------------

FRACTION OlA TEST CODE TH2325 NANE Thorium-232 

Type of AnallJSis 

Thorium-232 

- ----
Date & Time Collected 04/12/90 

~~~=-----

Detection Limit RESULT 
pCi/grarn 

0. 05 0. 96+/-·0. 18 

All results reported in: 

UNITS pC i / g rafo 

~~==~-~~-------

Category _SO~ll_. __ 

.. 

SANPLE ID 02A 
~-------------

FRACTION Q2~ lEST CODE 8~_S_ NA~lE Gross A®/Beta:::.-__ _ 
Date~< Time Collected Q4/12/90 __ -:-- Category §O~I..;_L __ _ 

Type of Analysis 

Gross Alpha 

Gross Beta 

Detecl;ion 
Limit pCi/a 

0. :J 

0. 1 

All results reported in: 

UNITS ----£'-P ,::_;c 1::..;.. 1 . ..91:..2.!!! 

r. 

RESULT 

_199. Uf-2. 4 

I ,,, 

11 ,-, r D r ~~ r. 1 . r . r- r 

; 

j 
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04/16/90 

CEP, Inc. REPORT 
Results by Sample 

Work Order « 90-04-263 

81\~IPLE I D B2A FRACTION 02A fESf CODE CS1375 NA~lE c e s_ i um_-1_37 ____ _ -------------------

Type of Analysis 

Cesium-137 

-------
Date & Time Collected 04/12/90 

Detecti~n Limit RESULT 
pCi/gram 

0. l 

----

<O. 1 

Category SO_IL __ _ 

All results repoPted in: - I 

UNITS p{:_i I !J.!/!!!.! 

SAI'1PLE ID B2A FRACTION Q~A TEST CODE !~OU S NAI1E ill_tof_iC Uranium=-= __ _ 
Date~~ Time Collected 04/12/90 Catego-ry .;.._SO~IL~---

T•JPE- of An.;lysis 

Uranium-234 
Uranium-235 
Uranium-238 

Detection 
L i rrr i t 1• C i / 9 

0. 05 
0. 05 
0.0!:'1 

All results report in. 

UUITS 

,-. ,- ,- ······ t 
j ... , ....... 1!1'1 ,--·· I 

·-
I . 

RESULT 

__!.~. 4 -~ /-0~ 
__ o 2+[-0~..l.. 

---=2. 4+_[-0. 3 

1"1111'; 111 u· ~ 1!111' ,- ,- ,-: 

i 

·r· ... ·· ··· r ....... '";'.:"" ·-· .-··;::·· ...... · · ;. ... · J 

I 



..... ~...:""' 
... 4 .1 ~- P.LJ. ULJX 8:..:ib"l w ~ ..... 11Lu 1-u,I\Juw 1/h.: ... u.t•l.l.•: .1 •·~ DUTDF bTATIO ~UU/ ::. ... ::.-...:·• t;;au • ,_,.....,. -..~ ... -.-. ...... - ....... ~-

Page 
f\eceived: 

7 
04/16/90 

CEP, Inc. REPORT Work Order U 90-04-263 
Results by Sample 

SI,~IPLE IO U2A 
~-------------------

FHACTION 028 TESl COOE ~-1Q_l 
Uate & Time Collected 04/12/90 

NAME Potassium-40 
-:::-=:-:::-----

---- Category SO!_L __ 

Type of Analysis RESULT 

Potassium-qo 

All results reported 1n. 

UN I TS p C i 1.9-!El OJ 

SAMPLE IV B2A FRACTION 02A TEST CODE R2628S NAME Radium-226/228 

······ 

Date ~~ Time ·collected 04/12./90- ----Category -~O-IL __ _ 

TtJpe or Analysis Detection 
Limit; pC i /g 

Radium-226 

Radium-228 

... ,., .11"1' 

I r a 

0. f,~ 

0. 1 

All results report in: 

UNITS __ ----r:.P C i {g !:."!!.!!! 

I' 11'1 I , .. ,h p,ul 

r a r • r • l 

,.,.,,. 

HESULT 

--~132+/-8 

111•~•'": ,,,11.,. •nw •.uul;tlttn! urtn t:cuUtt:CIIItU Wtlltltlll'll;illll! V11lhtu11 '.111'1:1;,1 pl:luu·.•.••u• ••• ··••• ••·'I 

r· r r r r r r 
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8 
04/16/90 

CEP, Inc. REPORT 
Results by Sample 

Work Order ft 90-04-263 

FRACTION 02A TEST COUE TH2305 ---- ----SANPLE ID ;.;::;B2~A ______ _ NAME lhorium-230 
~==--~--------Date & Time Collected 04/12/90 

-----"--~~~---

Type of Analysis Det~cti~n Limit RESULT 
pC i I g T'CIIII 

Thorium-230 0.05 

All results repor.ted in: 

UNITS p ~i.L.!llB!!! 

<:0. 2 

Category SOIL;.;;__ __ 

• 

SAI1PLE 10 B2A FHACTION QgA TEST CODE TH2~2:5 NAME T...;...;.;h~or~i~.:;;_;um:.:.;._-~23=2:_ ___ _ 
Date ~~ Time Collected 04/12/90 Category S~D~IL""---

Type of Analysis Uetection Limit RESULT 
pCi/gram 

Thorium-232 

.. l f . . I f- ~ f -· I f .. 1 I 
I 

0. 05 1. 3+/-0. 5 

All results reported in: 

UNITS pCilg£~ 

I I I I 
I • • 

...... -1 •.• ' •••• 

I 
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Page 1 ITR51. Qat Ridge RE?QRT ~ark Order I SO-Q4-048 
~eceived: 04/13/90 

REPORT DAle & P100RE 
TO 11701 BORMAN DRIVE 

SUITE 340 
ST. LOUIS, 1'10 6314JJ 

ATTEN DAVID PURINGTON 

CliENT DAMES ST 
CCI'fANY DAMES 3r PmRE 

FACILITY ST. LOUIS, 110 

~II. ID SOIL SAI"'PLES 

TAAE~-----------------­
TR,v.JS ----------------

~~------------------
P. 0. 3 ----------------

nNOICE ur.~eT' se!laT'ate OVI!T' 

05715/90 15:53:05 

PREPARED IT/RADI~!CAL SCIENCES LAD. 
BY 1~50 BEAR ~m ROAD 

OAK RIDGE. TN 37921 

ATTEN =-ER:.:.S __________ _ 

PHONE 615-482-,707 C~~TACi JIM DILLARD 

S~~LE IDEHi!F!C~TIG~ 

0! 5~1~------------
TEST CODES and ~~ES used on this report 

c:.t..PHA CROSS ALPI-'A 

02~~--------------
J3;~~-------------
·~ c~~~~--------------
J: C~t~------------
06 ~~-------------­·:7 UD-1 
;}8 : ... 'il-2 
,]o UB-.! 
:0 V9--t 

l! UB-5 

!~ UB-6 

!3 Bl~ 
14 Bl-9 
!S Bt-: 
tb 92-~ 
i7 B2~ 
19 82-': 
19 El<.li 

GBEiA GROSS JET~ 
~~S?E~ 
R~6 ~RA.:...-::.:~~:.:::.6 ____________ ...-. 

RA~ :.:.:.RA.:...-.::::22!:1:.:::~-----------
~a _n+----=2~-c: ________ _ 
Tl-!220 ..;.:T!-1.:....-.::..:2:::=.·0 ________ _ 

TH2~ TH-.;.:.:....232::::.:=---------
!:!m_ u-~23:..,:4 ___________ _ 

U235 u-~S/226 

uz:g =-u-..:::m=-=-----------
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::a~;! !iR;~ ~ak Ri~ae iE?C~T 
~~ceive~: C4/l~/90 Re5ulti J1 :a~oie 

·;,;i"P~ Ill S::,;1::._ ________ _ 

\.!NITS ~c i I~ 
\.iRTN 05/1~/90 

IJEil IF iS 3Y E.iS 

~:-:.~ SPEC itES\."...i 2 :rG,W~ :m-E ~ES1..'LT ~..S!G~A 

:,-40 l. ii'E+ 1 o.:GE+l GRCSS .lL"fJ.A .., 'iC-!-~ ""·---. 1. lEE•l 
CS-137 <2. CE-l GaCSS !Ei~ 2.67E.;.t l. 10E"'l 
RA-126 1. 1eE..,.J :J. !=E4J ·J-~~ :.'J~E-!-U ~.~~~.,..Q 
... , .... ,. ... 
nr.-~o l. ~.;E.,-J :),~:£-'.) u-:::;;,;2:~ ;:6. CE-! 

IJ-~3 3.8~-l 2. 3CE-! 
TH-=o 1. ~EE.;.·J O.:!~~j 

rn-~ !. 02E.;.t) ,., ~~~' 
ttl· :01 '- ',J 

:::=.~·~~ ~D :~ 
~----------------------

GA."'::" .A ~l:'r' ... --- REELlT ,-;it;.~ or~~ -~-,II. nc.;;·..::..• ~-SiGt"!A 

jl,-4<) 5.1~~ 0. ?~E.;;J ;;m;s AL.C!J,A 1. i4E•1 \). 77E+1 
~A-~6 1. lEE~) 0.!~~ GnCSS ~EiA 2.. :;E-rt v.C?lE.;.t 
RA-~8 1. 29E""J IJ. leE~ u-~~ 9 =•r:-1 . "'·- . 2. b9E-1 
CS-:..'J7 b. 9~-2 3.2~-2 ~J-~5/Z!b <:6.0~-! 

u-~a l. 07E""J 0.29::~) 

TIT-2:0 '- ~~!::-r-f~ C . .;ijE~J 
iH-~~2 l.1iE~ 0. ~:::.,.o 
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Page 2 
aeceived: 04/13/90 

ITRSL IJ.lk Ridge REPORT 
Results bq Sa1ple 

Wort Order I So-o4-G48 

~~ID=~~------------- FRACTI~ 03A TEST CODE SS HArlE :::QAI;:.::P91~1A..,::SP::..:E:.-:.C ____ _ 
Date ~ Tii!Collecttd 04/1~ \.ategor9 ----

UNITS aCi/q 
WRTN 05/15/90 

G:a"!!''A SPEC 

K-40 
CS-137 
RA-226 
RA-~ 

R~T 

1. 0~+1 
<2. OE-1 
7.e:;E-1 
S.SOE-1 

2-SIG."'A Q'MR 

0. 14E+1 QROSS H..PHA 
QROSS BETA 

0.84£-1 tr-234 
1. 0~-1 U-235/2:30 

tr~ 

TH-230 
Tl+-232 

VERIFIED BY ROJ 

RESiA.T 2-51GMA 

2. 32£+1 0.91E+1 
1. 79E+1 0. 76E+1 
7.4SE-! 1. 91E-1 
<.6.0E-1 
7.B2E-1 1. 96E-1 
2. 55E+D 0.44E+O 
7.0!E-1 1. B1E-1 

5.-1;.-:Pl.E I!l S~4 ___________ _ FRt.CTIO~ 04A TESi CODE GS NAI"£ GArM::::·::.;:.·· ~A~S'~E:.::..C -----
Dat2 ~ TiiiC;llect2a 04/1~ \.ategor~ ----

UNITS pCilg 
loiRiN OS/ 1 S/90 

~SPEC 

K-40 
ts-137 
RA-226 
RA-228 

RES'Jl..T 2-5l~.A 

1. 09E+l 0.1:£+1 
(0.2 
1.1SE+O 0.11E+{) 
1.2hE+O 0.16£-+{) 

IJEUFIED BY ERS 

OTHER RESULT 2-5IGMA 

QROSS .&UHA 2. 19£+2 0.50E+2 
QROSS BEiA 2. T.3E+1 0.94E+1 
lr-234 1. OOE+<l 0. 2SE+{) 
u-235/236 <ll.OE-1 
u-238 6.38E-1 2. lOE-1 
Tli-230 2.3SE+O 0.49E+O 
Tli-232 1. OSE+O 0.29E+O 
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Work Order t So-D4-o48 ?3gl! 3 
Received: 04/13/90 

ITI!SL Oai Ridge REPORT 
Results b~ Sample 

SN!f'L£ ID Cl FRACTION 05A TEST CODE GS NNIE GAI1!'!A SPEC ;:.::...._______ Date lr Tiii""Collechd 04/127110 ::.:.:~Ci~t;.:tg~or~~----

UNITS pCi/g 
WRTN 05/15/90 

GA. "':!A SPEC 

K-.W 
CS-137 
RA-226 
RA-22a 

RE..c:vLT 2-SIC.'1A 

1. 01E+1 0. 14E+l 
<2. OE-1 
l. 06E+O 0.11E+O 
1.~+0 0.16£+0 

VERIFIED BY RDJ 

OTI£l RE..eut..T 2-SIC."'A 

QROSS ALPHA 1. 50E+1 0.71E+1 
QRCSS BETA 2. S5E+l 1. 01E+1 
u-234 9. 51E-1 2. SCE-1 
u-235/236 <6.0E-l 
u-238 9. 51E-1 2. SOE-1 
TH-2::0 2.22E+O 0.4~E+O 

TH-2.;"2 1. ~~+0 0.32£+0 

S~~ID~C2~------- FRACTION Ob\ TEST CODE GS NAI".E ::.:..GA::..::P'!I'I..;:.:.A,.:::!r'~E~C=----
Date S! Ti~C:~llec~ea 04/1~ l.itegory ----

I..'NITS pCil? 
~TN 05/lS/90 

CA. "1M SPEC REru.T 

K-40 1. 82E+1 
C5-137 <2. OE-1 
RA-220 1. 15E+O 
RA-228 1. 29E+O 

2-5II:WI on-E 

0.29£+1 QROSS fLPHA 
QROSS BETA 

0.12£+0 u-234 
0.1BE+O u-235/236 

u-228 
TH-230 
n+-m 

VERIFIED BY RDJ 

R£5\JLT 2-5IC.'1A 

1. S4E+1 0.82£+1 
2.18£+1 0.98E+1 
1.02E+O 0.24E+O 
<6. OE-1 
7.65E-1 2. OlE-1 
2.37Eo!-O 0.4~+0 
1.22£+0 0. 2i'E+O 
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?age 4 
Received: 04/13/90 

ITR5l Oat Ridge REPORT 
Results bv Sa1ple 

Work Ord!r I 50-04-Q48 

~~ID~~~-~1 ____________ _ FRACTI~ 07A TEST CODE GS NAI'IE eAitiA SPEC 
Dite " Tii!Collecttd 04/1~ =:.:.:,..:ca~u:::g~or:':'y ___ _ 

UNITS pCi/q 
WR'TN 05/lS/90 

GA1'111A SPEC 

K-40 
CS-137 
RA-26 
RA-~ 

RE5Ul.T 2-SIG."'A 

9. 91E+O 1.30£+0 
2. 97£-1 0. Se£-1 
1. 02E-+<l 0.10E+O 
1. llE+O 0. !4E+O 

VERIFIED BY RDJ 

one. RESULT 2-SIGMA 

QROSS VHA 2. 36E+1 0.99E+1 
GROSS BETA 2. J~E+l 0. B~E+l 
u-234 1. 27E+O 0.25E+O 
U-235/2"...6 <b.OE-1 
u-238 1. 04E+O 0. 22E+O 
TH-2:0 2. 53£+0 0. ~OE+O 
TH-~ 9. SSE-1 2. 68E-1 

:A.'1FLE !D IJll-2 
~~------------

FRACTION CEA TEST CODE GS NAME .:.:.GAI"-.f"':.;.;..A~~~rE::-:::C~--------
Date ~ TiQeColhd~d 04/1~ l.ategor; -----

UNITS pCilg 
WRTN 05/15/90 

GW.A S?EC 

K-40 
CS-137 
RA-226 
RA-228 

R~\Jl.T 2-SlC."'A 

1.17E+1 0. 16£+1 
3.0SE-l 0.59E-l 
1.15E+O 0.11E+O 
1. 22E+O O.lSE+O 

VERIFIED BY RDJ 

000 RESULT 2-SIGMA 

GROSS ~HA 2. OOE+l 1. 01E+1 
GROSS BETA 3. OOE+1 l.UE+l 
u-234 1. 22E+O 0.2~E+O 
u-235/236 <6.0E-1 
u-z;s 1.22E+O 0.25E+O 
TH-2:30 1. 83E+O 0.43E+O 
TH-2::2 1.16E+O 0. 33E+O 
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ITRSl. Oak Ridge REPORT 
Results b~ Sa1ple 

Wort Order I 50-0H48 Page 5 
Received: 04/13/90 

~UID~~~-~3------------- FRACTI~ Qf1A TEST CODE GS NN1E QArl'\4 SPEC Date fr Tiii'""Collacted 04/lmQ =:.:;:.,.:c.=:..;.::.:eg~or_g ___ _ 

li'ITS pCi/g 
WRTN 05/15/90 

G,iJ'IJ'IA SPEC REStA.T 

K-40 1. 46E+1 
CS-137 2. 4:lE-1 
RA-226 l.lbE+O 
RA-228 1.22£+0 

2-SIG:'.A 

0.17E+l 
0.~-1 
O.llE.;.() 
o. lcE+O 

IJERIFIEli BY RDJ 

OTMEl RESULT 2-5IG.'1A 

GROSS ~P.A 2. SSE+l 1.01E+1 
QROSS SETA 3. 11E+l 1.09E+1 
l}-234 9. lOE-1 l. 9BE-1 
u-235/Zlo <b.CE-1 
u-zm 9.24E-1 2. OOE-1 
lli-230 2.z:E+O 0.46E+O 
lli-232 1. 1SE..{) 0.30E+O 

SA."'fLE ID U~B"--4~-------- F;:ACTICN 1CA TEST CODE GS NA."!E ~GA;:.:.::~~.A~S~r.;.:EC.___ ___ _ 
Dat2 ~ Ti=e-Collected 04/!~ l.ategor~ ------

UNITS pC i/q 
~TN OS/lS/90 

G.WA SPEC 

K-40 
CS-137 
RA-226 
RA-228 

RES:.JLT 2-5I(:1A 

1. 77E+1 0. 29£+1 
<2. OE-1 
1. 07E+O 0.12E+O 
1. :JSE-Io() 0.20E+O 

VERIFIED BY RDJ 

O'T1£R RE:iJL.T 2-SIGMA 

GROSS .VHA 2. OOE+1 O.S5E+1 
GROSS BETA 2. 90E+1 O.'m+l 
u-234 9.52E-1 2.11E-1 
u-235/236 G.OE-1 
u-238 7.38E-l 1. 82£-1 
lli-230 2. UE-Io() 0.42E+O 
lli-232 1. 07E+O 0.27E+O 
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Reteived: 04/13/90 

ITR5L Oak Ridge REPORT 
Results b~ Sa1ple 

Work Order I SQ-04-049 

~~ID~~~-5~------------ FRACTl~ 11A TEST CODE ~S tw1E ~Af'I'IA SPEC 
Date & Tiiil:olletted 04/lmlr ~:.::;;.:Ca~t::-:eg~or~v----

UNITS pCi/q 
~TN 05/15/90 

GAI"M SPEC 

K-40 
CS-137 
RA-226 
RA-228 

R£5\LT 2-51Cl'IA 

1. SOE+l O.JOE+l 
Q. OE-1 
1. 14E+O 0.1~+0 

1.55E+O 0.22E+O 

~IFIED BY RDJ 

On:R RESU..T 2-5IGI'.A 

GROSS IL.PHA 1. s:;£+1 0.83E+l 
GROSS BETA 2. 56E+l 0.97E+l 
IJ-2'".l4 1.27E+O 0.26E+O 
IJ-235/2"'..0 <h.OE-1 
IJ-Zjg 9. 71E-l 2. 17E-1 
TH-ZlO 3.06E+O 0.65E+O 
TH-~ 1. 04E+O 0.42E+O 

SAMPLE ID UB=--o=-· ------- FRACTlON 124 TET COD£ GS NAl"£ ~GA~I'm~A:...:S::.:..P~.;:.:-C:_..----
Dati! ll Tii!Callected C~tt~ (;,nagar~ ----

UNITS pCilq 
\IRTN 05/15/90 

GA!t'.A SPEC 

K-40 
CS-137 
RA-266 
RA-229 

RES'JLT 2-SIG."\A 

1. 97E+1 0.:3:1£+1 
2. 13E-1 0. 54E-1 
l.ZlE+O 0.14£+0 
1. 52E+O 0. 21E+O 

VERIFIED BY RDJ 

ana RESULT 2-SIGHA 

GROSS~ 2. ~E+l 0.99E+1 
GROSS BETA 2. 51£+1 O.BOE+l 
IJ-234 1. 19E+O 0. 27E+O 
IJ-ZlS/236 Q. OE-1 
IJ-238 1. 16E+O 0.26E+O 
TH-ZlO 2. 52£+0 0. 52E+O 
TH-232 1.23:+0 0. 32E+O 
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?:age 7 
?.eceived: 04/13/90 

ITRSL Oak Ridge REPORT 
Results bq Siepla 

Work Order i 50-04-Q49 

5Arfl.f ID ::.:Bl:....:-A~------ FRACTION 13A TEST CODE QS fW£ GA111'1A SPEC 
Date It Tii!Collected 04/lmQ =:.::.:,.:ca~t=::eg~or:':':~----

~ITS pCi/q 
WRTN 05/15/90 

GA.'t'IA SPEC 

K-40 
CS-137 
RA-226 
RA-228 

RESt.U 2-SIG\"\A 

1. 24E+l 0.~+1 

<2. OE-1 
3.95E+l 0.3:E+1 
9. 59E-l 3.-wE-1 

VERIFIED BY RDJ 

OMR RES\A.T 2-5IG.'1A 

GROSS IUP.A 1.65E+3 0.34E+3 
~OSS BETA 3. 13E+2 0.66E+2 
u-234 7.91E+O 1. 03E+O 
u-235/2:b CO. OE-1 
u-238 6.90£+0 0. 92£+0 
1'r!-2:0 1. SE£•3 0.37£+3 
n+-232 5.09£1{) 1. 59£+0 

·:~"!PL.£ ID ""'B 1:--9;;_-. _____ _ FRACTION 1~ TEST CODE GS NAME ~AMI'IA :FEC 
Dat2 ~ Tiir"Call!c~ed O!t/1~ ~:.::.:,.;1.i~t~eg~or~y----

l/l'liTS pCilg 
WRTN 05/lS/90 

~SPEC 

K-40 
C5-137 
RA-2.26 
RA-228 

RESIJLT 2-5IGM 

6. 7BE-+<J 1. 45E+O 
<2. OE-1 
2. 96£+1 0. 4~+1 
9. SSE-1 2. 97E-1 

VERIFIED BY ROJ 

on£.1 REEl'LT 2-SIGI'IA 

QRCJ$ ILPHA 1. 9SE+3 0.4CE+3 
QROSS BETA 3.04E+2 0.64£+2 
u-z:-4 6. :33E+O 1. 06E-+() 
u-235/236 <h. OE-1 
u-238 6. 3"'-lE+<l 1.06£-+() 
Tif-2:10 1. 39E+3 0.27E+3 
TH-232 4. 11E+O 1. 12£-+() 
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rage a linSI. Cai Ridge REPORT Work Order I 50-04-o48 
Results by Sa1ple Received: 04/13/90 

s;.JtllE ID :.:B1:...-~'.;..w ------- FRACTION 15A TEST CODE GS NAI'!E GAI'WI SPEC 
Date ft TiiiiColltcted 04/1~ =:.::.:,.:ca~t-?.eg~or::-::~----

UNITS pCi/a 
!.IRTN 05/15/90 

~'11A S?EC 

K-40 
CS-137 
RA-226 
RA-"8 

RESULT 

1. 16E+l 
3.2!E-1 
2. 4QE+l 
1. 29E+O 

2-5IG.".A OTh'ER 

0.20E+l QROSS ALPHA 
0. 90E-l GROSS BETA 
0.37E+1 u-234 
0. 26E-t-O u-235/236 

u-238 
TH-230 
TH-232 

VERIFIED BY RDJ 

liE5L'LT 2-5IG.'1A 

1.81!::+3 0.3iE+3 
2. 74£+2 0. S8E+2 
7. 44E.;.Q 1.04£+0 
<6. OE-l 
7.00E+O 0.99E+<l 
1. 4:lE+3 o.JeE+:i 
6.69E+O 2. 1 ~Eo;.O 

SA.":Pt..:: ~::) B2-4 
~~-----------

FP.ACTlC.~ ! 6.4 TE:T CCDE GS tiA."'E G:..-·"""r.!"-. .. A-:o-:~:"=' E~C=----
Dat~ & Tiii""C.Jlhcted C-4/1~ ~oatagcrv ----

UNITS pCi/g 
WRTN 05/15/90 

~ 5PEC 

K-40 
CS-137 
RA-226 
RA-228 

RESULT 

9. 40E.;{) 
Q. OE+l 
1. 51E+1 
1.2~+0 

2-5IG."'A (J'MR 

1.83E+O GROSS ALPHA 
QROSS BETA 

0. 19E+1 u-234 
0.36£+0 u-235/236 

u-239 
1&-2:30 
T&-222 

VERIFIED BY RDJ 

RESL'LT 2-SIGMA 

7.81E+3 1. 5i'E+3 
9.69E+2 1.97E+2 
1. SOE+l 0.24E+l 
2. 13E+O 0. 44£-+0 
1. 14E+l o. tcE+l 
3. 72£+3 0.7EE+3 
4. S3E+O 1. 31E-+O 
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rag! a 
Receiv!d: 04/13/90 

ITRSL Oak Ridg! REPORT :.Iori Order I 50-0~-{)48 
Results by Saaple 

sm'LE ID ~Bl:..-l'.:.· ------- FRACTION lSA TEST CODE GS NAI'IE GAI'!P1A SPEC 
Date " Tii!Colhcted 0~/1~ =:.::.:,..:ca::,.t::.::eg~or-~----

UNITS pCi/a 
t.:RTN 05/15/90 

C:."ll'\A 5? EC 

~-40 

CS-137 
RA-226 
RA-"9 

RESULT 2-5IG.'1A 

1. 16E+1 0.20E+l 
3.2lE-1 0.90E-l 
2. 40E+1 0.37E+1 
1. 29E+O 0.26E+O 

VERIFIED BY RDJ 

DMR R£EULT 2-5IG.'1A 

QROSS ALPHA 1. 81E+3 0.3iE+3 
QRCSS BETA 2. 74£+2 O.S6E+2 
lr2..'l4 7. 44E~ 1.04E+O 
u-235/Zlo <6. OE-1 
lr2:l8 7.0CE+O 0.99E+O 
TH-230 1. 43E+3 o.3eE+3 
W.-232 6.69E+O 2.15E~ 

SA.":P~ !D B:.::2:....-A;.;..· ------- FP.ACTlCN !l:A TE:T CCDE GS ~IA.~E ;:.:,G:...:.:~l"':.::..fl.;.,.SO:::,. ::.::~C:....-----
Date r. Tiii""Cullectad C-4/1~ ~oa~:agcry ----

UNITS pCi/g 
WRTN OS/15/90 

GAt'!I"A SF EC 

K-40 
CS-137 
RA-226 
RA-228 

RESULT 

9. 40E+O 
<2. OE+1 
1. 51£+1 
1.2~+0 

2-SIG.'1A OTHER. 

1.83E+O QR oss Al.Pl-'.A 
GROSS BETA 

0.19E+1 lJ-234 
0. :JCE+O lJ-235/230 

lr2:l8 
lH-ZlO 
TH-~ 

VERIFIED BY RDJ 

RESLtT 2-SIG.'1A 

7.81£+3 l. 5iE+3 
9.69£+2 1. 97£+2 
1. 80E+1 0.24E+1 
2. 13E+O 0. 44E+O 
1. 14E+1 0. 16E+1 
3. 72£+3 0. 7EE+3 
4. S~E+O 1. 31E+O 
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?agr 9 
Rrceived: 04/13/90 

ITRSL Oai Ridgr REPORT Work Order I SO-Q4-Q48 
Results b~ Salple 

~~ID~B2~-B~--------- FRACTION 17A TEST CODE GS NAI£ ~A SPEC Date fa Tii!Colhchd 04/1~ ~~Ca:;.~~eg:..or __ y ___ _ 

UNITS pCilq 
WRTN 05/15/90 

GAMMA SPEC 

K-.W 
CS-137 
RA-226 
RA-~9 

RE-r:ut..T 2-SISl'IA 

9. 1SE+O 1. 72E+<l 
<2. OE-1 
5.93E-r1 0.47E+1 
1. 16E+O 0.31E+O 

VERIFIED BY RDJ 

OTHER RE5ULT 2-SIGI'IA 

GROSS ALPHA 5. 56E+3 1. 12E+3 
GROSS BETA 7.76E+2 1. S9E+2 
U-234 1. l::E+l 0. 1SE+1 
U-235/2:!6 <h.OE-! 
u-238 6. 5:;E+O 0.92E-+O 
TH-2:;0 2. 82E+3 o.:eE+3 
iH-2:2 1. 31E+l 0.3CEo;.l 

Sr1t'IP~ !D :.:B2::......J'::...-------------- FRACTION leA ~~ CC!:E GS NA."!£ .:!:!:~~··:.:::·&.!..,:S'Il:::,. • .::.:EC:_ ___ _ 
D.:.te ~ Ti~·:ollec~et! 041!~ ~,;ategory -----

UNITS pCilg 
""TN 05/15/90 

GAt1MA SPEC 

K-40 
C5-137 
RA-226 
RA-228 

RESULT 2-51G.'".A 

9. 53E+O 1. 61E+O 
<2. OE-1 
9. SSE+O 1. S9E+O 
9.90£-1 1. '73E-1 

YER IF lED BY RDJ 

O'MR RE::iJI..T 2-Sii:l'IA 

QROSS ALPHA 1.08E+3 0.22E+3 
GROSS BETA 1. 49E+2 0.3:E+2 
u-234 1. 9SE+O 0. 33E+O 
u-235/~6 6.61E-1 1. 62£-1 
u-238 2.14E+O 0.35E+O 
TH-~0 s. 74E+2 1.13£+2 
TH-232 1. 16E+O 0.49E+O 
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?age 10 
Received: 04/13/90 

ITl\SL Oat Ridge REPORT 
Results bv Sa•ple 

Wort Order I so-o4-04a 

5/J'fl.E ID B::.:.K~G _______ _ FRACTICN 19A TEST CODE ~S NNE ~ SPEC 
Date II Tiii!Colhchd 04ttmu =~ca~h5-::g~or~v----

UNITS pCilg 
WRTN 05/15/90 

GA..,MA SPEC REa'LT 

K-40 l.BlE+l 
C5-137 <2. OE-1 
RA-22.6 1. 09E+O 
RA-228 1.~+0 

2-5iG."'A [J'Th'S 

0.29E+1 (IRQSS IU'!-'.A 
CROSS SEiA 

0. 12E+{) l)-234 

0. lEE+O u-ZJS/2~ 

u-238 
TH-2:!0 
TH-232 

VERIFIED BY RDJ 

RE:ut.T 2-5I~'1A 

3. 30E+1 1. 14E+1 
~ 79:+1 0.9CE+l 
1. l::E+O 0.31E+{) 
<c.CE-1 
1. llE-t{) 0.31E+O 
3. SSE+O 0.61E.;.{) 
1. ~4£.-.o 0.3~E+O 



-
-

! --
' -

I . 
I _t, . ..... 

·.\ 
I I 

~ 
I 

R= 
I ~ 

I I 

o I .... ~ 

~~ 
£ '~~ 
1/L I 1_ .,11~ 

V/LJl -~ 
17/J T\1 

SOUTHWEST LABORATORY 
OF OKLAHOMA, INC. 

May 7, 1990 

- David Purington 
DAMES & MOORE 
11701 Borman Drive, Suite 340 
St. Louis, Missouri 63146 

Project: 19943 - 002; Ford Earth City 

Dear Mr. Purington: 

Enclosed are the analytical results for your samples received 
in our laboratory on April 17, 1990, for the above captioned 
project. 

All the samples were originally extracted on April 17, 1990. 
The acid surrogates were outside QC limits for sample MW105, 
MW:.OS and HW107. These samples were re-extracted on April 26, 
1990 and re-analyzed on May 1, 1990. The acid surrogates also 
did not meet the recovery criteria for sample HW105 and MW106. 
This indicated a matrix effect. We have reported the data from 
the reanalyses for these three sampls. 

Per your request we have preformed a matrix spike and duplicate 
for the following samples; 

MW101 (cyanide), MW105 (metals) 

Additional Matrix Spike/Matrix Spike Duplicates will follow 
with the completion of the remaining portion of this project. 

If, in your review, you should have any questions or require 
additional information, please call. 

Sincerely, 

~~ 
~vfp/ 

Randy Staggs 
Project Manager 

RS/jl 

Enclosures 

DAMES & MOOR£ 

MAY 0 G 1950 

ST.LOUIS. :.ussoua 

1700 \VEST ALBANY. SUITE C • BROKEN ARROW. OK 74012 
(918) 251-2858 • F.-\.X (918) 251-2599 

,· 
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ENT: DAMES & MOORE 
11701 BORMAN DRIVE, SUITE 340 
ST. LOUIS, MD 63146 
ATTN: DAVID PURINGTON 

SAMPLE MATRIX: WATER 
SWLO # 2388.01 
DATE SUBMITTED: 04-17-90 
PROJECT: 19943 - 002; FORD EARTH CITY 
SAMPLE ID: MW101 

:. ~AMETER 

1 L~L CYAN I DE 

-urAL METALS 

~ SENIC 
• _.C.D 

ERCURY 
' LENIUM 

. ~ ALLIUM 
oi\IT I MIJNY 

·- RYLLIUM 
DI"!IUM 

-• .i"1EOM I UM 
_ 'MPPER 

CJ<EL 
.-__LVER 

~INC 

·-/ 
I 

-
.., 

DET. 
LIMIT 

0.02 

.1.0.0 
3.0 
t). 2 
5.1) 
10.0 
::.o . (I 
5.0 
5. (l 
5.0 
1(1.1) 
10.0 
10.0 
11).0 

-pA = #EPA600/4-79-020, MARCH 1985 

UNIT 

mg/L 

Ltq/L 
uq/L 
ug/L 
Ltq/L 
Llg/L 
Ltq/L 
Ltg/L 
Ltg/L 
Ltg/L 
ug/L 
Ltg/L 
Ltg/L 
Ltg/L 

D 
-""M 

i 

= 
= 

NOT DETECTED ABOVE OUANTITAT!ON LIMIT 
STANDARD METHOD, 16TH EDITION 

RESULTS 

ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
152 
ND 
NO 
102 

REPORT: 2388.01M 

DATE:. C:lS-07-90 

DATE METHOD 
ANAL Y Z_=ED=-----'R~E=F'-'E=R-""E=N~C=E. 

04-27-90 SM 412D 

05-(12-90 EPA 206.: 
05-1)1-90 ErA 239.2 
04-25-90 EF'A 245.1 
05-(12-90 EFA 27().: 
05-01-90 EF'A 279.2 
04-25-9(1 EPA 200.7 
1)4-25-90 EFA 200.7 
04-25-90 E:=·A 2(l(l. 7 
04-25-90 EF'A 200.7 
04-25-90 EPA 200.7 

.(14-25-91) EPA 200.7 
04-25-90 EPA 200.7 
04-25-90 EPA 2(>0. 7 
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1700 W. Albany • Suite "C" • Broken Arrow, Oklahoma 74012 • 918-251-2858 

. \ 

DAMES & MOORE 
11701 BORMAN DRIVE, SUITE 340 
ST. LOUIS, MO 63146 
ATTN: DAVID PURINGTON 

SAMPLE MATRIX: WATER 
SWLO # 2388 • <)1 

DATE SUBMITTED: 04-17-90 
DATE EXTRACTED: 04-27-90 
DATE ANALYZED: 05-02-90 

REPORT: 2388.01H 

DATE: 05-07-90 

METHOD REFERENCE: SW846-8150, EPA METHODOLOGY 
PROJECT: 19943 - 002; FORD EARTH CITY 
SAMPLE ID: MW101 

RESULTS REPORTED IN ug/L OR Pa~ts Per Billion 

HERBICIDES 

2,4-D 
2,4,5-TP (SILVEX) 

DET. 
LIMIT 

l.(l 
0.2 

QA/QC SURROGATE RECOVERY 

2,4,5-T (10-99) 85/. 

NOT DETECTED ABOVE QUANTITATION LIMIT 

RESULTS 

ND 
ND 

ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 
SURROGATE RECOVERY OUTSIDE OF QC LIMITS 
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1700 W. Albany • Suite "C" • Broken Arrow, Oklahoma 74012 • 918-251-2858 

DAMES & MOORE 
11701 BORMAN DRIVE, SUITE 340 
ST. LOUIS, MO 63146 
ATTN: DAVID PURINGTON 

SAMPLE MATRIX: WATER 
SWLO It 2388.01 
DATE SUBMITTED: 04-17-90 
DATE EXTRACTED: 04-17-90 
DATE ANALYZED : 05-01-90 
METHOD REFERENCE: SW846-8080, EPA METHODOLOGY 
SAMPLE ID: MW101 

REPORT: Z388.01P 

DATE: 05-07-90 

RESULTS REPORTED IN ug/L OR Parts Per Billion (PPB) 

PESTICIDES/PCB'S DETECTION LIMIT RESULTS 

ALPHA-BHC 0.05 NO 
BETA-BHC 0.05 ~JD 
DELTA-BHC o. o~. ND 
GAMMA-BHC(LINDANE) 0.05 NO 
HEPTACHLOR 0.05 ND 
ALDRIN 0.05 NO 
HEPTACHLOR EPOXIDE 0.05 ND 
ENDOSULFAN I 0.05 ND 
DIELDRIN 0.1 ~JD 
4,4-DDE 0.1 rJD 
ENDRIN 0.1 NO 
E:--IDDSULFAN II 0.1 ND 
4,4-DDD 0.1 ND 
ENDOSULFAN SULFATE 0.1 ND 
4,4-DDT 0.1 NO 
METHOXYCHLOR o.s ND 
ENDRIN KETONE 0.1 ND 
ALPHA-CHLORDANE 0.5 NO 
GAMMA-CHLORDANE 0.5 ND 
TOXAPHENE 1.0 ND 
ARDCHLOR-1016 o.s ND 
AROCHLDR-1221 o.s NO 
ARDCHLOR-1232 0.5 ND 
AROCHLDR-1242 0.5 NO 
AROCHLDR-1248 0.5 NO 
AROCHLOR-1254 1.0 NO 
AROCHLOR-1260 1.0 NO 

QA/QC SURROGATE RECOVERIES 

DIBUTYLCHLORENDATE (24-154) 94~ 

ND = NOT DETECTED ABOVE QUANTITATION LIMIT 
J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 
B = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE * = SURROG~TE RECOVERY OUTSIDE OF QC LIMITS 



SOUTHWEST LABORA'l'UKY u~· UJUAHUlYJA, 11~\.,. 
1700 W. Albany • Suite "C' • Broken Arrow, Oklahoma 74012 • 918-251-2858 
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DAI'IES & MPORE 
11701 BORMAN DRIVE, SUITE 340 
ST. LOUIS, MD 63146 
ATTN: DAVID PURINGTON 

SAMPLE MATRIX: WATER 
SWLO tt 2388.01 
DATE SUBMITTED: 04-17-90 
DATE ANALYZED : 04-18-90 

REPORT: 2388.01V 

DATE: 05-07-90 

·- METHOD REFERENCE: SW846-8240, EPA METHODOLOGY 
PROJECT: 19943 - 002; FORD EARTH CITY 
SAMPLE ID: MW101 

RESULTS REPORTED IN Ltg/L OR Parts Per Billion (F'PB) 

·- DET. 
.'~LI"'TILES LIMIT RESULTS VOLATILES 

n~ lROI'IETHANE 10 ND 1~1,2~2-TETnACHLOROETHANE 
Bf IOI'IETHANE 10 ND 1~2-DICHLOROPROPANE 
. -1'-IYL CHLORIDE 10 NO TRANS-1,3-DICHLOROPROPENE 

·- )ROETHANE 10 ND TR I CHL ORC~THEr.IE 
i'!l iYLEi-.!E CHLORIDE 5 18 B DIBROMOCHLOROMETHANE 

.L::.e E T 0 NE 10 5 J 1,1~2-TRICHLOROETHANE 

--aoN DISULFIDE 5 ND BENZENE 
'r -DICHLOROETHENE 5 ND CIS-1,3-DICHLOROPROPENE 
'!,4-DICHLOROETHANE ·- 5 ND 2-CHLOROETHYLVINYLETHER 

ANS-1,2-DICHLOROETHENE 5 ND BROMOFORM 
~· OROFORM 5 ND 2-HEXANONE 
;1 -DICHLOROETHANE 5 ND 4-METHYL-2-PENTANONE 
i~£1UTANONE 10 ND TETRACHLOROETHENE 

,1-TRICHLOROETHANE 5 ND TOLUENE .,. 
BON TETRACHLORIDE 5 ND CHLOROBENZENE .... 

.'l.JNYL ACETATE 10 ND ETHYL BENZENE 
~MODI CHLOROMETHANE 5 ND STYRENE 

TOTAL XYLENES 

QA/QC SURROGATE RECOVERIES 

DET. 
~II'! IT B.e:SUL,TS 

5 ND 
5 j\ID 
5 ND 
s ND 
5 ND 
5 ND 
5 ND 
5 ND 
10 ND 
5 ND 
10 ND 
10 ND 
5 ND 
5 ND 
5 ND 
5 ND 
5 ND 
5 ND 

.!nLUENE-d8(88-110) 9n: 
I 

BROMOFLUOROBENZENE(86-115) 9""'"J ...~ .. 1,2-DICHLOROETHANE-d4(76-114) 

~-llJ = NOT DETECTED ABOVE QUANTITATION LIMIT 
= ESTIMATED VALUE: CONCENTRATION BELOW LIMIT 
= ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 
= SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

OF QUANTITATION 

97~~ 



SUUTHW~~T J..AHUKAl'UKY u~· UK.LAI:1UMA, l.N\..... 
1700 W. Albany • Suite "C" • Broken Arrow, Oklahoma 74012 • 918-251-2858 

:s & MOORE 
~ BORMAN DRIVE~ SUITE 340 
- UIS, MD 63146 
~: DAVID PURINGTON 

;1f : MATRIX: WATER 
-~ ff 2388.01 
'"~REF.: SW846-8270. EPA METHODOLOGY 

~ :T: 19943 - 002; FORD EARTH CITY 
a!: ~ ID: MW101 

-
i'l: ILATILES 
c::_ 

DET. RESULTS 
LIMIT (ug/L) 

I -- 10 
S1 ·CHLOROETHYL)ETHER 10 
~,~JROPHENOL 10 
~n~CHLOROBENZENE 10 

~ :CHLOROBENZENE 10 
cl:!. • ALCOHOL 10 
~DICHLOROBENZENE 10 

·~ iYLPHENOL 10 
S ·CHLOROISOPROPYL)ETHER 10 

·-;:TH'fLF·HENOL 10 
·-~OSO-DI-n-PROPYLAMINE 10 

::< -iLOROETHAt~E 10 
. .!..-..u BENZ:::NE 

!~I-IORONE 

'!'! ROF'HENOL 
4 IMETHYLPHENOL 
~::DIC ACID 
.• -CHLOROETHOXY)METHANE 
.4 !CHLOROPHENOL 
·::1...

1
4-TRICHLORDBENZENE 

'""'.;ALENE 
:c DROANILINE 
;~wnLOROBUTADIENE 

Ht OR0-3-METHYLPHENOL 
·- HYLNAPHTHALENE 
~X HLOROCYCLOPENTADIENE 
~,6-TRICHLOROPHENOL 

-TRICHLOROPHENOL 
~C ORONAPHTHALENE 
7W TROANILINE 

! • ..,HYLPHTHALATE 
.: F'HTHYLENE 
·1\ •. ROANILINE ·-i 

10 
10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
50 
10 
50 
10 
10 
50 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

REPORT: 2388.01B 

DATE: 05-07-90 

DATE SUBMITTED: 04-17-90 
DATE EXTRACTED: 04-17-90 
DATE ANALYZED : 04-26-90 

SEI'IIVOLATILES 

ACENAF'HTHENE 
2~4-DINITROPHENOL 
4-NITROPHENOL 
DIBENZOFURAN 
2,4-DINITROTOLUENE 
2~6-DINITROTOLUENE 

DIETHYLPHTHALATE 
4-CHLOROPHENYL-PHENYLETHER 
FLUORENE 
4-m iROANI LINE 
4~6-DINiiRO 2-METHYLPHENOL 
N-NITROSODIPHENYLAMINE(l) 
4-BROMOPHENYL-PHENYLETHER 
HE:\ACliLOr\OBENZENE 
PENTACHLOROPHENOL 
PHENMJTHRENE 
ANTHRACENE 
DI-N-BUTYLPHTHALATE 
FLUORANTHENE 
PYRENE 
BUTYLBENZYLPHTHALATE 
3,3-DICHLOROBE:NZIDINE 
BENZO(A)ANTHRACENE 
BIS(2-ETHYLHEXYL)PHTHALATE 
CHRYSENE 
DI-N-OCTYL PHTHALATE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 
INDEN0(1,2,3-CD)PYRENE 
DIBENZ(A,H)ANTHRACENE 
BENZOCG,H,I)PERYLENE 

DET. RESULTS 
Lli'IIT (ug/L) 

10 ND 
50 ND 
50 ND 
10 ND 
10 ND 
10 ND 
10 ~~D 

10 ND 
10 ~JD 

~.o ND 
50 ND 
10 ND 
10 ND 
10 ND 
10 ND 
10 ND 
10 ND 
10 ND 
10 ND 
10 ND 
10 ND 
20 ND 
10 ND 
10 ND 
10 ND 
10 ND 
10 ND 
10 ND 
10 ND 
10 ND 
10 ND 
10 ND 

GA/GC SURROGATE R~COVERtES 
·-' IBENZENE-d 5( 35-114) 55~; 2-FLUOROBIPHENYL ( 43-116) 51~; TERPHENYL-d 14 ( 33-141) 68~~ 
~! 1L-d 5 ( 10-94) 68~; 2-FLUOROF'HENOL ( 21-100) 48~; 2 ~ 4 ~ 6-TRIBROMOF'HENOL ( 10-123) 60~; 

·­' 

NOT DETE~TED ABOVE QUANTITAiiON L!MIT 
ESiii11~7E.:> :.IALUE: CONCENTRAiiOf~ BELOW LI:1IT OF QUMJiiTATION 

- ANALYT~ DETE:TE) IN BLANK AS WELL AS SA~PLE 
SURRDG~7~ ;~COVERY OUTSI~E QF QC LIMITS 



SOUTH\VEST LABORATORY OF OKLAHOMA, lNL. 
1700 W. Albany • Suite "C" • Broken Arrow, Oklahoma 74012 • 918-251-2858 

··-l C:NT: 
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DAMES 81. MOORE 
11701 BORMAN DRIVE, SUITE 340 
ST. LOUIS, MO 63146 
ATTN: DAVID PURINGTON 

SAMPLE MATRIX: WATER 
SWLO ~ 2388.02 
DATE SUBMITTED: 04-17-90 
PROJECT: 19943 - 002; FORD EARTH CITY 
SAMPLE ID: MW105 

' -
-~RAMETER 

: -Tl AL C'fANIDE 

j, AL METALS -
.£,n~ENIC 

I"""",D 
'!"! :CURY 
S __ EI\IIUM 
·-~HALLIUM 

. IMONY 
I~ ~YLLIUM 
U::~DM I UM 

. ~OMIUM 
~~ =-PER 
! 1\. .1. ~l<EL 
·-, TI_VER 
... \IC 

.... 

... 

DET. 
LIMIT 

0.02 

10.0 
3.0 
(l .2 
5.1) 
10.0 
30.0 
5.0 
5.0 
5.0 
10 ,I) 
10.0 
11).1) 

10.0 

• 
1A = #EPA600/4-79-020, MARCH 1985 

UNIT 

mg/L 

Ltg/L 
Llg/L 
Ltg/L 
ug/L 
Llg/L 
ug/L 
ug/L 
ug/L 
Ltg/L 
Ltg/L 
ug/L 
ug/L 
ug/L 

ND = NOT DETECTED ABOVE QUANTITATION LIMIT 
-·1 = STANDARD METHOD. 16TH EDITION 

RESULTS 

ND 

ND 
ND 
ND 
ND 
ND 
1\ID 
1\10 
ND 
ND 
73 
ND 
ND 
489 

REPORT: 2388.02M 

DATE: 05-<)7-90 

DATE 
ANALYZED 

04-27-91) 

05-1)2-90 
05-01-90 
04-25-90 
05-02-90 
05-01-90 
04-25-90 
(14-25-9(1 
04-25-90 
04-25-91) 
04-25-90 
04-25-90 
04-25-90 
04-25-91) 

METHOD 
REFERENCE 

EPA 206.2 
EF'A :39.2 
EF'A 245.1 
EF'A 27t) .. 2 
EPA 279.2 
EF'A 200.7 
EPA 201).7 
EF·A 200.7 
EPA 200.7 
EPA 2(10.7 
EPA 200.7 
EPA 200.7 
EPA :::oo.7 



SOUTHWE~T~LABURA'l'UKY u~· OKLAHOMA; Ir~C. 
1700 W. Albany • Suite "C" • Broken Arrow, Oklahoma 74012 • 918-251-2858 

:L ~NT: DAMES & MOORE REPORT: 2388.02H -
r 
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= .. ·- = 
= 
= 

11701 BORMAN DRIVE, SUITE 340 
ST. LOUIS, MO 63146 
ATTN: DAVID PURINGTON 

SAMPLE MATRIX: WATER 
SWLO * 2388.02 
DATE SUBMITTED: 04-17-90 
DATE EXTRACTED: 04-27-90 
DATE ANALYZED: 05-02-90 

DATE: 05-07-90 

METHOD REFERENCE: SW846-8150, EPA METHODOLOGY 
PROJECT: 19943 - 002; FORD EARTH CITY 
SAMPLE ID: MW105 

RESULTS REPORTED IN ug/L OR Parts Per Billion 

HERBICIDES 

2~4-D 
2~4,5-TP (SILVEX) 

DET. 
LIMIT 

1.0 
0.2 

QA/QC SURROGATE RECOVERY 

2,4,5-T (10-98)- 91.2'1. 

NOT DETECTED ABOVE QUANTITATION LIMIT 

RESULTS 

ND 
ND 

ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 
SURROGATE RECOVERY OUTSIDE OF QC LIMITS 
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SOUTHWEST _LABORATORY OF OKLAHOMA, INC. 
1700 W. Albany • Suite "C' • Broken Arrow, Oklahoma 74012 • 918-251-2858 

DAMES & MOORE REPORT: 2388.02P 
11701 BORMAN DRIVE, SUITE 340 
ST. LOUIS, MO 63146 DATE: 05-07-90 
ATTN: DAVID PURINGTON 

SAMPLE MATRIX: WATER 
SWLO tt 2388.02 
DATE SUBMITTED: 04-17-90 
DATE EXTRACTED: 04-17-90 
DATE ANALYZED : 05-01-90 
METHOD REFERENCE: SW846-80BO, EPA METHODOLOGY 
SAMPLE ID: MW105 

RESULTS REPORTED IN ug/L OR Parts Per Billion (PPB) 

PESTICIDES/PCB'S l)ETECTION LIMIT 

ALPHA-BHC 0.05 
BETA-BHC 0.05 
DELTA-BHC 0.05 
GAMMA-BHC(LINDANE) 0.05 
HEPTACHLOR 0.05 
ALDRIN 0.05 
HEPTACHLOR EPOXIDE 0.05 
El'JDOSULF AN l 0.05 
DIELDRIN 0.1 
4,4-DDE 0.1 
ENDRIN 0.1 
ENDOSULFAN II 0.1 
4,4-DDD 0.1 
ENDOSULFAN SULFATE 0.1 
4,4-DDT 0.1 
METHOXYCHLOR o.s 
ENDRIN KETONE 0.1 
ALPHA-CHLORDANE 0.5 
GAMMA-CHLORDANE 0.5 
TOXAPHENE 1.0 
AROCHLOR-1016 0.5 
AROCHLOR-1221 0.5 
AROCHLOR-1232 0.5 
AROCHLOR-1242 o.s 
AROCHLOR-1248 0.5 
AROCHLOR-1254 1.0 
AROCHLOR-1260 1.0 

QA/QC SURROGATE RECOV;RIE~ 

DIBUTYLCHLORENDATE (24-154) 65% 

1'-ID = NOT DETECTED ABOVE QUANTITATION LIMIT 

RESULTS 

NO 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

J 
B 

= 
= 

ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 
ANALYTE DETECTED IN BLANK AS ~ELL AS SAMPLE 

* ·- SURROGATE RECOVERY OUTSIDE OF OC LIMITS 
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1700 W. Albany • Suite "C" • Broken An-ow, Oklahoma 74012 • 918-251-2858 

DAMES & MOORE 
11701 BORMAN DRIVE, SUITE 340 
ST. LOUIS, MO 63146 
ATTN: DAVID PURINGTON 

SAMPLE MATRIX: WATER 
SWLO U 2388.02 
DATE SUBMITTED: 04-17-90 
DATE ANALYZED : 04-18-90 
METHOD REFERENCE: SW846-8240, EPA METHODOLOGY 
PROJECT: 19943 - 002; FORD EARTH CITY 
SAMPLE ID: MW105 

REPORT: 2388.02V 

DATE: 05-07-90 

RESULTS REPORTED IN ug/L OR Parts Per Billion (PPB) 

DET. DET. 
~~ TILES I:]: !'liT R_~SUI,.TS VOLATILES LII'IIT ~~~ULT§. 

L 
I 

.... • R01'1ETHANE 
It\ 01'1ETHANE 
INYL CHLORIDE 

i ~ROETHAr.IE 
lE YLEI,II:: C:·iLORIDE 
£..,_, Or.IE 

fBON DISULFIDE 
"~ DICHLOROETHENE 
l, DICHLOROETHANE 
~ANS-1,2-DICHLOROETHENE 
_ ROFORM 
L, DICHLOROETHANE 
'-=·8UTANONE 

L 1-TRICHLOROETHANE 
~ ON TETRACHLORIDE 
JI ... L ACETATE 
--nMODICHLOROMETHANE 

10 
10 
10 
10 
5 18 
10 6 
5 
5 
5 
5 
5 
5 
10 
5 
5 
10 
5 

ND 1~1~2~2-TETRACHLOROETHANE 5 ND 
ND 1, 2-DICHLORO.PROPANE 5 ND 
ND TRANS-1,3-DICHLOROPROPENE 5 ND 
ND TR I CHLOROETHEJ·~E 5 ND 

B DIBROMOCHLOROMETHANE 5 ND 
J 1,1,2-TRICHLOROETHANE 5 ND 

ND BENZENE 5 ND 
1'-ID CIS-1~3-DICHLOROPROPENE 5 ND 
ND 2-CHLOROETHYLVINYLETHER 10 ND 
ND BROMOFORI'1 5 ND 
ND 2-HEXANONE 10 ND 
ND 4-METHYL-2-PENTANONE 10 ND 
ND TETRACHLOROETHENE 5 ND 
ND TOLUENE 5 ND 
ND CHLOROBENZENE 5 ND 
ND ETHYLBENZEI'-IE 5 ND 
ND · STYRENE 5 ND 

TOTAL XYLEhiES 5 ND 

QA/QC SURROGATE RECOVERIES 

. r.qL.uENE-dB C 88-110) 1 03~-; BROMOFLUOROBENZENE ( 86-115) 90~-; 1, 2-DICHLOROETHANE -d 4 ( 76-114) 1 03;; 

il ' NOT DETECTED ABOVE OUANTITATION LIMIT 
·1 = ESTIJ'1ATED 'JALUE: CONCENTRATION BELOW LIMIT OF OUANTITATION 

ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 
; ' SURROGATE RECOVERY OUTSIDE OF OC LIMITS 



SOUTHWEST LABORATORY OF OKLAHOl\1A, INC. 
1700 W. Albany o Suite "C" o Broken Alrow, Oklahoma 74012 o 918-251-2858 

& MOORE 
BORMAN DRIVE~ SUITE 340 
UIS, MO 63146 

DAVID PURINGTON 

~p MATRIX: WATER 
0.0 " 2388. 02 
·p-- REF.: SW846-8270, EPA METHODOLOGY 

OJ T: 19943 - 002; FORD EARTH CITY 
!:!F ..... ID: MW105 

REPORT: 23B8.02B 

DATE: 05-07-90 

DATE SUBMIT TED: 
DATE EXTRACTED: 
DATE ANALYZED : 

04-17-90 
04-26-90 
05-01-90 

I 

DET. RESULTS 
:MJ ILATILES LIMIT (ug/L) SEMIVOLATILES 

DETo RESULTS 
LIMIT (ug/Ll -

10 
: S 1 ·CHLOROETHYL) ETHER 10 
~NLuROPHENOL 10 
~·-"tCHLOROBENZENE 10 

;--l· ICHLOROBENZENE 10 
~N~.- ALCOHOL 10 
-~-D I CHLOE:or~ENZENE 10 
_1 rlYLF'HENOL 10 
rs -CHLOROISOPROPYL)ETHER 10 
-~ETHYLPHENOL 10 
~ ROSO-DI-n-PROPYLAMINE 10 

E\ HLOROETHANE 10 
l.T rwBENZEi--IE 

JC:·uoRONE 
10 
10 

-' ROPHENOL 10 
.~ _IMETHYLPHENOL 10 
~ZOIC ACID ~0 
j :-CHLOROETHOXY) 11ETHANE 10 
~ • 'I CHLOROPHE~~OL 10 
-2~4-TRICHLOROBENZENE 10 

.-. ·-HALENE 10 
I. 

-. .DROANILINE 10 
E~n~HLOROBUTADIENE 10 
-."'l-li.OR0-3-l1ETHYLPHENOL 10 
~: rHYLNAPHTHALENE 10 
IE: :HLOROCYCLOPENTADIENE 10 
~4,6-TRICHLOROPHENOL 10 

, 5-TRICHLOROPHENOL 50 
~ LORONAPHTHALENE 10 
:-NITROANILINE 50 
-w~THYLPHTHALATE 10 
- APHTHYLENE 10 
i- .. _ TROANILINE 50 

ND 
ND 
ND 
ND 
ND 
~JD 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
·No 
ND 
ND 
ND 
ND 
ND 

ACENAPHTHENE 10 
2~4-DINITROPHENOL 50 
4-NITROPHENOL 50 
DIBENZOFURAN 10 
2~4-DINITROTOLUENE 10 
2~6-DINITROTOLUENE 10 
DIETHYLPHTHALATE 10 
4-CHLOROPHENYL-PHENYLETHER 10 
FLUORENE 10 
4-NITROANILINE 50 
4~6-DINITRO 2-METHYLPHENOL 50 
N-NITROSODIPHENYLAMINE(1) 10 
4-BROMOPHENYL-PHENYLETHER 10 
HEXACHLOROBENZENE 10 
PENTACHLOROPHENOL 10 
F'HENANTHREJ~E 10 
ArJTHRACENE 10 
DI-N-BUTYLPHTHALATE 10 
FLUORANTHENE 10 
PYRENE 10 
BUTYLBENZYLPHTHALATE 10 
3~3-DICHLOROBENZIDINE 20 
BENZO(A)ANTHRACENE 10 
BIS(2-ETHYLHEXYL)PHTHALATE 10 
CHRYSENE 10 
DI-N-OCTYL PHTHALATE 10 
BENZO(B)FLUORANTHENE 10 
BENZO(K)FLUORANTHENE 10 
BENZO(A)PYRENE 10 
INDENO(l,2,3-CD)PYRENE 10 
DIBENZ(A,H)ANTHRACENE 10 
BENZO(G~H,I)PERYLENE 10 

GA/QC SURROGATE RECOVERIE~ 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
l--ID 
ND 
1'-ID 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

2 ~1 
ND 
ND 
ND 
NO 
NO 
NO 
ND 
ND 

~ODENZENE-d5(35-114) 87~ 2-FLUOROBIPHENYL(43-116) 74~ TERPHENYL-d14 (33-141) 85~ 
- ~OL.-d 5 ( 10-9 4) 17:; 2-FLUOROPHE!-.IOL ( 21-100) :;:;:~ 2 ~ ·~ ~ 6- TRI DROMOPHENOL ( 1 ~ -123) 1 o:; 

= NQT DETECTED ABOVE OUANTITATION LIMIT 
= ~~:: ;T:1.~"i"!="il l,J.~I 111=-. I~:··~~ICC:\lTI\J·~TlQt,l :~ELOUJ LIMIT OF ou,~~JT:Tr'1TICI··i 
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.. 
I 
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-

IENT: DAMES & MOORE 
11701 BORMAN DRIVE, SUITE 340 
ST. LOUIS, MO 63146 
ATTN: DAVID PURINGTON 

SAMPLE MATRIX: WATER 
SWLO # 2388.03 
DATE SUBMITTED: 04-17-90 
PROJECT: 19943 - 002; FORD EARTH CITY 
SAMPLE ID: MW106 -

RAMETER -
_ -ITAL CYANIDE 

-I ...JTAL METALS 

:SENIC 

- AD MSRCURY 
- :L .. ENIUM 

!ALLIUM 
- . .:;NT I MOI'-.IY 

- -:.::;;YLL I Ul'1 
1DMIUM 

---· tR011 I UM 
-:!JF·F·ER 

- tC:<EL 
tLVER 

-ziNC 

-
--
r -

l-

. -

DET. 
LIMIT 

0.01 

10.0 
3.0 
(l. 2 
5.1) 
10.0 
30.0 
5.0 
5 .I) 
5.0 
10.1) 
1 (l • (i 
10.0 
10.0 

:p~ :: #EPA600/4-79-020, MARCH 1985 

UNIT 

mg/L 

Llg/L 
Llg/L 
Llg/L 
Llg/L 
Ltg/L 
Ltq/L 
Ltg/L 
Ltg/L 
ug/L 
Ltg/L 
ug/L 
Llg/L 
ug/L 

D 

~--

:: NOT DETECTED ABOVE OUANTITATION LIMIT 
:: STANDARD METHOD, 16TH EDITION 

.... 

~-

RESULTS 

ND 

ND 
NO 
1\ID 
ND 
1\!D 
44.7 
ND 
ND 
ND 
80 
ND 
ND 
=·6. 4 

REPORT: 2388.03M 

DATE: 05-07-90 

DATE 
ANALYZED 

04-27-90 

05-02-90 
05-01-90 
04-25-91) 
1)':·-02-90 
05-01-90 
04-25-90 
1)4-25-90 
04-2':.-91) 
04-25-90 
04-25-90 
04-25-90 
1)4-25-90 
04-25-90 

METHOD 
REFERENCE 

SM 4i2D 

EPA 206.2 
EPA 239.2 
EFA 245.1 
EPA 270.2 
E?A 279.:: 
EPA 200.7 
EPA 20(1. 7 
EPA 200.7 
Et=·A 200.7 
Et=·A 20<). 7 
EF·A :oo.7 
EPA 2<)0. 7 
EPA 21)1). 7 
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.\ 

DAMES & MOORE 
11701 BORMAN DRIVE, SUITE 340 
ST. LOUIS, MD 63146 
ATTN: DAVID PURINGTON 

SAMPLE MATRIX: WATER 
SWLO # 2388.03 
DATE SUBMITTED: 04-17-90 
DATE EXTRACTED: 04-27-90 
DATE ANALYZED: 05-02-90 

REPORT: 2388.03H 

DATE: 05-<)7-90 

METHOD REFERENCE: SW846-8150~ EPA METHODOLOGY 
PROJECT: 19943 - 002; FORD EARTH CITY 
SAMPLE ID: MW106 

RESULTS REPORTED IN ug/L OR Parts Per Billion 

DET. 
t!.~RBICIDES L IMI~T _____ _ 

2,4-D 
2,4,5-TP (SILVEX) 

1.0 
0.2 

QA/QC $URROGATE RECOVERY 

2,4,5-T (10-98) 91.71. 

RESULTS 

ND 
NO 

~ = NOT DETECTED ABOVE OUANTITATION LIMIT 
= ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF OUANTITATION 

- = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 
= SURROGATE RECOVERY OUTSIDE OF OC LIMITS 

-
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.. \ 

DAI~ES & MOORE REPORT: Z388.03P 
11701 BORMAN DRIVE~ SUITE 340 
ST. LOUIS, MD 63146 DATE: OS-07-90 
ATTN: DAVID PURINGTON 

SAMPLE MATRIX: WATER 
SWLO " 2388.03 
DATE SUBMITTED: 04-17-90 
DATE EXTRACTED: 04-17-90 
DATE ANALYZED : 05-01-90 
METHOD REFERENCE: SW846-8080, EPA METHODOLOGY 
SAMPLE ID: MW106 

RESULTS REPORTED IN ug/L OR Parts Per Billion (PPB) 

PEST!CI~ES/PCB'S 

ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA-BHC(LINDANE) 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4,4-DDE 
ENDRIN 
ENDOSULFAI'J I I 
4,4-DDD 
ENDOSULFAN SULFATE 
4~4-DDT 
METHOXYCHLOR 
ENDRIN KETONE 
ALPHA-CHLORDANE 
GAMMA-CHLORDANE 
TOXAPHENE 
AROCHLOR-1016 
AROCHLOR-l2Z1 
AROCHLOR-1232 
AROCHLOR-1242 
AROCHLOR-1248 
AROCHLOR-1254 
AROCHLOR-1260 

DETECTION LIMIT 

o.os 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
o.s 
0.1 
o.s 
o.s 
1.0 
o.s 
o.s 
o.s 
0.5 
0.5 
1.0 
1.0 

QA/QC SURROGATE RECOVERIES 

DIBUTYLCHLORENDATE (24-154) 70% 

ND = NOT DETECTED ABOVE QUANTITATION LIMIT 

ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

J 
B 

= 
= 

ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 

* = SURROGATE RECOVERY OUTSIDE OF QC LIMITS 
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:L NT: DAMES & MOORE REPORT: 23B8.03V 
11701 BORMAN DRIVE, SUITE 340 
ST. LOUIS, MO 63146 
ATTN: DAVID PURINGTON 

SAMPLE MATRIX: WATER 
SWLO .. 2388.03 
DATE SUBMITTED: 04-17-90 
DATE ANALYZED : 04-18-90 
METHOD REFERENCE: SW846-8240, EPA METHODOLOGY 
PROJECT: 19943 - 002; FORD EARTH CITY 
SAMPLE ID: MW106 

DATE: OS-07-90 

RESULTS REPORTED IN ug/L OR Parts Per Billion (PPB) 

DET. DET. 
- ... ,HILES LIMIT_ RESULTS VOLATILES LII'III RESULTS 

-r JROI1EiHANE 10 ND 1,1,2~2-TETRACHLOROETHANE 5 ND ·~ 

~ :'lOME THANE 10 ND 1~2-DICHLOROPROPANE 5 ND 
.:NYL CHLORIDE 10 ND TRANS-1~3-DICHLOROPROPENE c ND ..J - OROET:-iANE 10 ~JD TRICHLOROETHENE 5 ND ·~ 

i1 HYLENE CHLORIDE 5 19 B DIBROMOCHLOROMETHANE 5 ND 
-~ETONE 10 4 J 1,1,2-TRICHLOROETHANE 5 ND 
_.~-BON DISULFIDE 5 ND BENZENE 5 ND 
1 -DICHLOROETHENE 5 ND CIS-1~3-DICHLOROPROPENE 5 ND .. 
~ .. -DICHLOROETHANE 5 ~~D 2-CHLOROETHYLVINYLETHER 10 ND 
~ANS-1~2-DICHLOROETHENE 5 ND BROMOFORM 5 ND 

t OROFORM 5 ND 2-HEXANONE 10 ND 
l_ -DICHLOROETHANE 5 ND 4-METHYL-2-PENTANONE 10 ND 

i9UTANONE 10 ND TETRACHLOROETHENE 5 ND 
,1-TRICHLOROETHANE 5 ND TOLUENE 5 ~JD 

c BON TETRACHLORIDE 5 ND CHLOROBENZEi.,JE 5 ND 
-~NYL ACETATE 10 ND ETHYLBENZENE 5 ND 

"~MODI CHLOROMETHANE 5 ND STYRENE 5 ND 
TOTAL XYLENES 5 ND 

. .-. 

QA/QC SURROGATE RECOVER~ES 

-,LUENE-d8(38-110) 97~~ BROMOFLUOROBENZENE(86-115) 94:~ 1,2-DICHLOROETHANE-d4(76-114) 

~ = NOT DETECTED ABOVE QUANTITATION LIMIT 

-
-

= ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 
= ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 
= SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

103:~ 



·1 SOUTHWEST lABORATORY OF OKLAH01\1A, INC. 
1700 W. Albany • Suite "C" • Broken Arrow, Oklahoma 74012 • 918-251-2858 

"1 
-TI & MOORE 
7c BORMAN DRIVE, SUITE 340 
r.1LuUIS, MD 63146 

- DAVID PURINGTON 

·'1!.;-l MATRIX: WATER 
I tt 2388.03 

n ) REF.: SW846-8270, EPA METHODOLOGY 
J, :T: 19943 - 002; FORD EARTH CITY 
1LE ID: MW106 

REPORT: 2388.03D 

DATE: 05-07-90 

DATE SUBMITTED: 04-17-90 
DATE EXTRACTED: 04-26-90 
DATE ANALYZED : 05-01-90 

DET. RESULTS 
LIMIT iug/L) SEMIVOLATILES 

DET. RESULTS 
LII'!IT (ug/L) 

~ - 10 
.:L_--CHLDRDETHYL)ETHER 10 

ILOROPHENOL 10 
.• ICHLOROBENZENE 10 
4 ICHLOROBENZENE 10 

·--YL ALCOHOL 10 
I_ICHLOROBENZENE 10 

·~ HYLPHENOL 10 
.~l· .,;.-CHLOROISOi-'ROF'YL j ETHER 10 

THYLPHENDL 10 
~ ROSO-DI-n-PROPYLAMINE 10 
::< HLOr\OETHMJE 1•) 
'jOBENZErJE 10 
.. DRONE 10 
-r. ROPHEllOL 10 
-·~DIMETHYL?HEl-JOL 10 

~~IC ACID ~.o 
· ~ -CHLOF\OETHOXY) 1'1ETHANE 10 
.~ ~ICHLOROPHENOL 10 . .._ 

14-TRICHLOROBENZENE 10 
-· "HALENE 10 
-( .ORDANILINE 10 
:~CHLDROBUTADIENE 10 

.OR0-3-METHYLPHENOL 10 
-~ ~HYLNAPHTHALEi...JE 10 
;~CHLOROCYCLOPENTADIENE 10 

)-TRICHLORDPHENOL 10 
• · 5-TRICHLOROPHENOL ~0 
-i.. .. ._ORDNAPHTHALENE 10 
'-:rRoANILINE ~o 

fHYLPHTHALATE 10 
:: ~PHTHYLENE 10 
~~TROANILINE 50 

... -

ND 
ND 
NO 
ND 
~JD 

ND 
ND 
ND 
ND 
NO 
t~D 

tJD 
ND 
t~D 

~lD 

ND 
ND 
ND 
ND 
NO 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 

ACENAPHTHENE 10 
2~4-DINITROPHENOL 50 
4-NITRDPHENOL 50 
DIBENZOFURAN 10 
2~4-DINITROTOLUCNE 10 
2~6-DINITROTOLUENC 10 
DIETHYLPHTHALATE 10 
4-CHLOROPHENYL-PHENYLETHER 10 
FLUORENE 10 
4-NITROANILINE ~0 

4~6-DINITRO ~-HETHYLPHENOL ~0 
N-NITROSODIF·HErffLAMWE ( 1) 10 
4- BROMOPHHJYL -PHENYLETHER 1 r) 
HEXACHLOROBENZENE 10 
PENTACHLOROPHENOL 10 
PHENANTHRENE 10 
ANTHRACENE 10 
DI-N-9UTYLPHTHALATE 10 
FLUORANTHENE 10 
PYRENE 10 
BUTYLBENZYLPHTHALATE 10 
3~3-DICHLOROBENZIDINE 20 
BENZO(A)ANTHRACENE 10 
BIS(2-ETHYLHEXYL)PHTHALATE 10 
CHRYSENE 10 
DI-N-OCTYL PHTHALATE 10 
BENZO(B)FLUORANTHENE 10 
BENZO(K)FLUORANTHENE 10 
BENZO(A)PYRENE 10 
INDEN0(1~2~3-CD)PYRENE 10 
DIBENZ(A~H)ANTHRACENE 10 
BENZO(G~H,I)PERYLENE 10 

QA/Q~ SU~RO~ATE RECOVERIE~ 

27 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
I'~D 

t~D 

ND 
ND 
"ID 
ND 
~JD 

ND 
NO 
NO 
NO 
NO 
NO 
ND 
ND 

NO 
NO 
NO 
NO 
NO 
ND 
ND 
ND 

OBENZENE-d5(35-114) 
~-.,OL-d5 (10-9r~) 

8 ..,., 
I '• 2-FLUOROBIPHENYL(43-116) 

2-FLUOROPHENOL (:1-100) 
73~ TERPHENYL-d14 (33-141) 
"8%$ 2~4~6-TRIBROMOPHENOL(10-123) 

0 NOT DETE:7~D ABOVE QUANTITATION LIMIT 
. - :::sn i~ATE:J I:'ALUE: CO"ICniH\t~TION E-ELOl&J LII~IT Gi- 'JIJr~NTITAiiON 

AI'-IAL'fTE Dt~"T;::CTED I~l BLM·il< AS i.IJELL AS SAI~F'L::: 
~URF:ilGI~· ::::: f<CO'.JF.RY ijllTS I Dl::: :)F QC LI 1'1 ITS 

7 .•. O··· 



SOUTHWEST J.ABORATORY OF OKLAHOMA, INC. 
1700 W. Albany • Suite "C" • Broken A"ow, Oklahoma 74012 • 918-251-2858 

~IENT: DAMES & MOORE 
11701 BORMAN DRIVE, SUITE 340 
ST. LOUIS, MO 63146 
ATTN: DAVID PURINGTON 

SAMPLE MATRIX: WATER 
SWLO # 2388.04 
DATE SUBMITTED: 04-17-90 
PROJECT: 19943 - 002; FORD EARTH CITY 
SAMPLE ID: MW107 

-TC ~L CYANIDE 

£ AL METALS -
f:RSENIC 
r~o 

IIJ"''I CURY 
SL. ... ENIUM 
-HALLIUM 

· 'IMONY 
B :YLLIUI1 
..CADMIUM 

: iOMIUM 
.,: :·FER 

I'·~ I Cl<EL 
-. ... _VER 
J ~c 

-I -
-
.. 

DET. 
LIMIT 

0.01 

10.1) 
3.0 
(l .2 
5.0 
10.0 
30, I) 
5. (1 

5.1) 
=·. (l 
10.(1 
10.(1 
10.0 
10.0 

- 'A = #EPA600/4-79-020~ MARCH 1985 

UNIT RESULTS 

mg/L ND 

Llg/L ND 
ug/L ND 
Llg /L NO 
Ltg/L ND 
uq/L NO 
Llg /L :.:: .1 
Ltg/L ND 
Llg/L ND 
Ltq/L ND 
Ltg/L 62 
ug/L 10.9 
ug/L ND 
ug/L 43.0 

NO = NOT DETECTED ABOVE QUANTITATION LIMIT 
= STANDARD METHOD~ 16TH EDITION 

REPORT: 2388.04M 

DATE: 05-07-90 

DATE 
ANALYZED 

04-27-90 

05-02-90 
05-(ll-90 
04-25-9(> 
05-02-90 
1)5-01-90 
04-::":.-90 
04-25-90 
04-25-9(> 
04-25-9(1 
(14-25-90 
1)4-25-90 
1)4-25-90 
04-25-91) 

METHOD 
REFERENCE 

SM 4120 

EF'A 206.2 
EF'A 239.2 
EF'A 245.1 
EF'A 270.2 
EF'A 279.2 
EPA :(!1). 7 
EF'A 200.7 
EPA 20(>. 7 
EPA 200.7 
EF'A 200.7 
EF'A 2<)(1. 7 
EPA 200.7 
EPA 200.7 
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- J 
SOUTmv:EST LABORATORY OF OKLAHOMA, INC. 

1700 W. Albany • Suite "C" • Broken Alrow, Oklahoma 74012 • 918-251-2858 

J -~ , 
c __ ENT: DAMES & MOORE REPORT: 2388.04H 
~ 11701 BORMAN DRIVE, SUITE 340 

ST. LOUIS, MO 63146 DATE: 05-07-90 

-
-
-
-. 

--
'-
··-
-or-

• r-

. ,--

NO = ., = 
= 
= 

ATTN: DAVID PURINGTON 

SAMPLE MATRIX: WATER 
SWLO # 2388.04 
DATE SUBMITTED: 04-17-90 
DATE EXTRACTED: 04-27-90 
DATE ANALYZED: 05-02-90 
METHOD REFERENCE: SW846-8150, EPA METHODOLOGY 
PROJECT: 19943 - 002; FORD EARTH CITY 
SAMPLE ID: MW107 

RESULTS REPORTED IN uq/L OR Parts Per Billion 

DET. 
tlERBICID~E~S~----------~L~I~IT 

2,4-D 
2,4,5-TP (SILVEX) 

1.0 
(>.2 

QA/QC SURROGATE RECOVERY 

2,4,5-T (10-98) 891. 

NOT DETECTED ABOVE OUANTITATION LIMIT 

RESULTS 

ND 
ND 

ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF OUANTITATION 
ANALYTE DETECTED IN BLANK AS WELL AS SAMPL~ 
SURROGATE RECOVERY OUTSIDE Of OC LIMITS 
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SOUTHWEST J.ABORATORY OF OKLAHOMA, INC. 
1700 W. Albany • Suite "C • Broken Anow, Oklahoma 74012 • 918-251-2858 

.\ 

DAMES & MOORE REPORT: 2388.04P 
11701 BORMAN DRIVE, SUITE 340 
ST. LOUIS, MD 63146 DATE: OS-07-90 
ATTN: DAVID PURINGTON 

SAMPLE MATRIX: WATER 
SWLO M 2388.04 
DATE SUBMITTED: 04-17-90 
DATE EXTRACTED: 04-17-90 
DATE ANALYZED : OS-02-90 
METHOD REFERENCE: SW846-8080, EPA METHODOLOGY 
SAMPLE ID: MW107 

RESULTS REPORTED IN ug/L OR Parts Per Billion (PPS) 

PESTICIDES/PCB'S 

ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA-BHCCLINDANE) 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4,4-DDE 
ENDRIN 
ENDOSULFAN II 
4,4-DDD 
ENDOSULFAN SULFATE 
4,4-DDT 
METHOXYCHLOR 
ENDRIN KETONE 
ALPHA-CHLORDANE 
GAMMA-CHLORDANE 
TOXAPHENE 
AROCHLOR-1016 
AROCHLOR_;1221 
AROCHLOR-1232 
AROCHLOR-1242 
AROCHLOR-1248 
AROCHLDR-1254 
AROCHLOR-1260 

DETECTION LII'IIT 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.5 
0.1 
0.5 
0.5 
1.0 
0.5 
o.s 
0.5 
0.5 
0.5 
1.0 
1.0 

QA/QC SURROGATE RECOVERIES 

DIBUTYLCHLORENDATE (24-154) 68% 

ND = NOT DETECTED ABOVE QUANTITATION LIMIT 

RESULTS 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 
B = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE * = SURROGATE RECOVERY OUTSIDE OF QC LIMITS 
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I -SOUTHWEST LABORATORY OF OKLAHOMA, INC. 

1700 W. Albany • Suite "C" • Broken AITow, Oklahoma 74012 • 918-251-2858 

... 
I 

C_ ~NT: DAMES & MOORE 
, 11701 BORMAN DRIVE, SUITE 340 

ST. LOUIS, MO 63146 

., ATTN: DAVID PURINGTON 

SAMPLE MATRIX: WATER 
SWLD It 2388.04 
DATE SUBMITTED: 04-17-90 

' ""'l DATE ANALYZED : 04-18-90 

.\ 

REPORT: 2388.04V 

DATE: 05-07-90 

METHOD REFERENCE: SW846-8240~ EPA METHODOLOGY 
PROJECT: 19943 - 002; FORD EARTH CITY 

· -~ SM'!F'LE ID: 1'1W107 

·­' 
RESULTS REPORTED IN ug/L OR Parts Per Billion (PPB) 

,-
DET. 

'"""tlATILES_ IJMIT RESULTS VOLATILES 

r:; DROMETHA"iE 10 ND 1,1~2~2-TETRACHLDROETHANE 'J 
,~OMOMETHAI'IE 10 NO 1~2-0ICHLOROPROPANE 

i'fL CHLDF\IDt 10 NO TRANS-1.3-DICHLOROPROPENE 
·- OROETHM.iE 10 ND Tr\ICHLOROETHENE 
-~1-. fHYLEi'llE CHLOIUDE 5 16 r1 DIBROMOCHLOROMETHANE 

• .._ .... TO"IE 10 3 J 1,1,2-TRICHLOROETHANE 
,. BON DISULFIDE 5 NO BENZEr.IE 
1,~-DICHLOROETHENE 5 ND CIS-1~3-DICHLDROPROPENE 

· !..1-DICHLOROETHANE 5 ND 2-CHLOROETHYLVINYLETHER 
rNS-1,2-DICHLOROETHENE 5 ND BROMOFORM 

·~ .OROFORM 5 ND 2-HEXANONE ,· .. 
1,2-DICHLOROETHANE 5 ND 4-METHYL-2-PENTANONE ·- UTA NONE 10 ND TETRACHLOROETHENE 

,1-TRICHLOROETHANE 5 ND TOLUENE 
CHKBON TETRACHLORIDE 5 ND CHLOROitENZENE 

.'.:.='IYL ACETATE 10 ND ETHYLBENZENE 
tMOD I CHLOROMETHANE 5 ND STYRENE 

TOTAL XYLENES . ,_ 

QA/QC S~RROG~TE RECOVERigs 

DET. 
LIMIT RESULTS 

5 ND 
5 ~~D 

5 NO 
5 ND 
5 ND 
5 ND 
5 ND 
5 ND 
10 ND 
5 ND 
10 ND 
10 ND 
5 ND 
5 ND 
5 ND 
5 ND 
5 ND 
5 ND 

··-- .UENE-d8 ( 88-110) 96;·! BROMOFLUOROBENZENE(86-115) 9., •.. 1,2-DICHLOROETHANE-d4(76-114) .... 

. :·;1'1 ::: 

::: 

::: 

.! = 

NOT DETECTED ABOVE QUANTITATION LIMIT 
ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 
SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

1oo:~ 
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SOUTHWEST LABORATORY OF OKLAH01\1A, INC. 
1700 W. Albany • Suite "C' • Broken An-ow, Oklahoma 74012 • 918-251-2858 

& MOORE 
BORMAN DRIVE~ SUITE 

J
~ LOUIS~ MD 63146 

: DAVID PURINGTON 

Abr ~..E ~~TRIX: WATER . 
., r1 It .o;..:J89. 04 

340 

- JD REF.: SW846-8ZiO, EPA METHODOLOGY 
~--~CT: 19943- 002; FORD EARTH CITY 
Jf'LE ID: MW107 

DET. RESULTS 
:E:,li!IVOLATILES LIMIT (ug/L) 

n OL 10 NO 
:I~\2-CHLOROETHYL)ETHER 10 NO 
~uLOROPHENOL 10 ND 

D ICHLOROBE!\IZENE 10 ND .. DICHLOROBENZENE 10 NO 
~ZYL ALCOHOL 10 ND 

D I CHLOROt"~ENZENE 10 ND 
1": THYLPHOJOL 10 ND 
:i!;SC2-CHLOROISOPROF'YL)ETHER 10 ND 

~THYLF'HENOL 10 ND 
. ...,.. TROSO-DI-n-PROPYLAMINE 10 ND 
~E.,HCHLOROETHANE 10 ~m 
"""~Tt::QtlEi..JZnJE 10 ND 

'HORONE 10 ~JD 
~ . TROPHEI-.lOL 10 ND .. 
_:..4- D Il'1ETHYLPHENOL 10 ND 

:OIC ACID 50 ND 
$" :2-CHLOROETHOXY)METHANE 10 ND 
2,4-DICHLOROPHENOL 10 ND 
--~4-TRICHLOROBENZENE 10 ND 

,. - -ITHALENE 10 ND 
4 -.riLOROANILINE 10 ND 
;~~ ACHLOROBUTAD I ENE 10 ND 

iLOR0-3-METHYLPHENOL 10 ND 
;;, ::THYLNAPHTHALENE 10 ND 
HEXACHLOROCYCLOPENTADIENE -- 10 ND 

,6-TRICHLOROPHENOL 10 ND 
- , S-TR I CHL.OROPHENOL so ND 
:-cHLORONAPHTHALENE 10 ND 

_J- "'ITROANI LINE 50 ND 
ETHYLPHTHALATE 10 ND 

~ --NAF"HTHYLENE 10 ND 
;:.NITROANILINE 50 ND 

... REPORT: Z388.04B 

DATE: 05-07-90 

DATE SUBMITTED: 04-17-90 
DATE EXTRACTED: 04-26-90 
DATE ANALYZED : 05-01-90 

DET. 
SEMIVOLATILES LIMIT 

ACENAPHTHENE 10 
2~4-0INITROPHENOL so 
4-NITROPHENOL 50 
DIBENZOFURAN 10 
2~4-DINITROTOLUENE 10 
2~6-DINITROTOLUENE 10 
DIETHYLF'HTHALATE 10 
4-CHLOROPHENYL-PHENYLETHER 10 
FLUORENE 10 
4-NITJ;:OANILINE 50 
4~6-DINITRO 2-METHYLPHENOL so 
N-NITROSODI~HENYLAMINE(1) 10 
4-BROMOPHENYL-PHENYLETHER 10 
HEXACHLOROBENZENE 10 
PENTACHLOROPHENOL 10 
PHEr-IANTHRENE 10 
ANTHRACENE 10 
DI-N-BUTYLPHTHALATE 10 
FLUORANTHENE 10 
PYRENE 10 
BUTYLBENZYLPHTHALATE 10 
3~3-DICHLOROBENZIDINE 2.0 
BENZO(A)ANTHRACENE 10 
BIS(2-ETHYLHEXYL)PHTHALATE 10 
CHRYSENE 10 
DI-N-OCTYL PHTHALATE 10 
P.ENZO(B)FLUORANTHENE 10 
BENZO(K)FLUORANTHENE 10 
BENZO(A)PYRENE 10 
INDEN0(1,2,3-CD)PYRENE 10 
DIBENZ(A~H)ANTHRACENE 10 
BENZO(G~H~I)PERYLENE 10 

QA/QC S~~B~GATE RE.COV~RIES 

"ROBENZENE-d5(35-114) s~·-' ..... -FLUOROBIPHENYL(43-116) 68~; TERPHENYL-dl4 

RESULTS 
(ug/L) 

NO 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

(33-141) 
; "~~i0l-d5 (10-94) 5n -FLUOROPHENOL (2.1-100) . ":'Q".o ....... 2~4~6-TRIBROMOPHENOL(10-123) 

= NOT DETECTED ABOVE QUANTITATION LI~IT 
= ESTiMATE~ VALUE: CONCENTRATION BELOW LIMIT OF QUANTIT~TION 
= 141'-IAI. HE DEii::CTED HJ BLMJI< AS WELL AS :'3,.;11F'LE 
'.: '3UF.·,~:I~I~HiE RI:COIJE~Y DUiSIDE Oi- 11C UI~!TS 

89~·; 

51~; 



;:)UU l.t1VY~~1 L1\DUKA1UKI v.r Un...L&.O.VlY~ .L.nv. _, 
1700 W. Albany • Suite ~C" • Broken ATTow, Oklahoma 74012 • 918-2.51-2858 

] 
.I T: 

J 

J 

DAI1ES & MOORE 
11701 BORMAN DRIVE, SUITE 340 
ST. LOUIS, MD 63146 
ATTN: DAVID PURINGTON 

SAMPLE MATRIX: WATER 
SWLO ~t 2388.05 
DATE SUBMITTED: 04-17-90 
DATE ANALYZED : 04-18-90 

REPORT: 2388.0SV 

DATE: 05-07-90 

j 
_j METHOD REFERENCE: SW846-8240, EPA METHODOLOGY 

PROJECT: 19943 - 002; FORD EARTH CITY 
SAMPLE ID: TR-1 --

J 
RESULTS REPORTED IN ug/L OR Parts Per Billion (PPB) -J 

~,..,:ILES 

J~I~ETHA~·IE 
Rl JMETHANE 

1- '(~ CHLORIDE 
..:OETHANE 

E YLENE CHLORIDE 
-~TONE 

1-.,._0N DISULFIDE 
~ DICHLOROETHENE 
.:....• DICHLOROETHANE 
~NS-1,2-DICHLOROETHENE 

..., ROFORM 
DICHLOROETHANE 

jJUTANONE 
_ !-TRICHLOROETHANE 
~ ON TETRACHLORIDE 

_.!...''Hl ACETATE 
~,CD I CHLOROMETHANE 

DET. 
LIMIT RESULTS 

10 
10 
11) 
10 
5 2 
10 
5 
5 
5 

5 6 
~ 

10 
s 

10 
5 

ND 
ND 
ND 
ND 

J 
ND 
ND 
ND 
ND 
ND 

B 
ND 
ND 
ND 
ND 
ND 
NO 

YOLATILE.:S 

1~1~2.2-TETRACHLOROETHANE 
1.2-DICHLOROPROPANE 
TRANS-1,3-DICHLOROPROPENE 
Tr\ICHLOROETHENE 
DIBhOMOCHLOROMETHANE 
1,1.2-TRICHLOROETHANE 
BENZENE 
CIS-1~3-DICHLOROPROPENE 
2-CHLOROETHYLVINYLETHER 
BROMOFORM 
2-HEXANONE 
4-METHYL-2-PENTANONE 
TETRACHLOROETHENE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
TOTAL XYLENES 

QA/QC SURROGATE RECOVERIES 

DET. 
LII'IIT 

s 
5 
s 
5 
5 
s 
s 
s 
10 
s 
10 
10 
5 
5 
s 
5 
5 
5 

B.~_SULTS 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
NO 
ND 
ND 
ND 
NO 

=-~.UENE-d8(88-110) 97;; BROMOFLUOROBENZENE(86-115) 93;; 1,2-0ICHLOROETHANE-d4(76-114) 102:: 
! 

-~- ~ NOT DETECTED ABOVE QUANTITATION LIMIT 
': ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 
= ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 
= SURROGATE RECOVERY OUTSIDE OF QC LIMITS 



.. 
I SOUTHWEST LABORATORY OF OKLAHOMA, INC . 

1700 W. Albany. Suite "C" • Broken Arrow, Oklahoma 74012 • 918-251-2858 

i 

-, DAMES & MOORE 
11701 Borman Drive 

- St. Louis. Missouri 63149 

""1 

SWLO IDENTIFICATION 

ANALYTICAL REPORT 

REPORT: G2705 

REPORT DATE: 05/03/90 

SAMPLE NO.: 2388.01 - 2388.05 
DATE RECEIVED: 04/17/90 .., 

QA/QC 

-; DESCRIPTION ~TER RESULTS 

METHOD BLANK 04/25/90 ANTIMONY <30 ug/L 
-; METHOD BLANK 04/25/90 BERYLLIUM <5 ug/L 

HETHOD BLANK 04/25/90 CADMIUM <5 ug/L -- HETHOD BLANK 04/25/90 CHROMIUM <5 ug/L 
~ METHOD BLANK 04/25/90 COPPER <10 ug/L 

METHOD BLANK 04/25/90 NICKEL <10 ug/L 
- ~THOD BLANK 04/25/90 SILVER <10 ug/L 

METHOD BLANK 04/25/90 ZINC <10 ug/L 

BLANK SPIKE 04/25/90 ANTIMONY 102% RECOVERY 
BLANK SPIKE 04/25/90 BERYLLIUM 100% RECOVERY 

- BLANK SPIKE 04/25/90 CADMIUM 115% RECOVERY 
BLANK SPIKE 04/25/90 CHROMIUM 98% RECOVERY 

- 3LANK SPIKE 04/25/90 COPPER 104% RECOVERY 
BLANK SPIKE 04/25/90 NICKEL 99% RECOVERY 

' - '3LANK SPIKE 04/25/90 SILVER 86% RECOVERY 
.- 3LANK SPIKE 04/25/30 ZINC 110% RECOVERY 
I 

~-MATRIX SPIKE MW105 ANTIMONY 102% RECOVERY 
1ARTIX SPIKE MW105 BERYLLIUM 100% RECOVERY 

r - ~TRIX SPIKE MW105 CADMIUM 115% RECOVERY 
l _MATRIX SPIKE MW105 CHROMIUM 98% RECOVERY 

lATRIX SPIKE MW105 COPPER 107% RECOVERY 
I - 1ATRIX SPIKE MW105 NICKEL 99% RECOVERY 
, clATRIX SPIKE MW105 SILVER 86% RECOVERY 
i.- "'1AITUX SPIKE MW105 ZINC 110% RECOVERY 

~ - JUPLICATE MW101 ANTIMONY 0% RPD 
L- DUPLICATE MW101 BERYLLIUM 0% RPD 

>UPLICATE MW101 CADMIUM 0% RPD . >UPLICATE MW101 CHROMIUM 0% RPD 
DUPLICATE MWlOl COPPER 17% RPD 

~.- -- ")UPL I CA TE MW101 NICKEL 0% RPD 
>UPLICATE MWlOl SILVER 0% RPD 
JUPLCATE MW101 ZINC 24% RPD 

L ,-



- SOUTHWEST LABORATORY OF OKLAHOMA, INC. 
1700 W. Albany • Suite "C' • Broken Arrow, Oklahoma 74012 • 918-251-2858 

\ DAMES & MOORE 
l1701 Borman Drive 

I 
I 

3t. Louis. Missouri 63149 

- 3WLO IDENTIFICATION 
j 
I 

ANALYTICAL REPORT 

REPORT: G2705.2 

REPORT DATE: 05/03/90 
' 

3AMPLE NO. : 2388. 01 2388. 05 
)ATE RECEIVED: 04/17/90 

.QA~ 

: 'Q.ESCRIPTION PARAMETER RESULTS 

_ .1ETHOD BLANK 04/30/90 ARSENIC <10 ug/L 
METHOD BLANK 05/01/90 LEAD <3 ug/L. -- HETHOD BLANK 05/02/90 SELENIUM <5 ug/L 
METHOD BLANK 05/01/90 THALLIUM <:10 ug/L 

l METHOD BLANK 04/27/90 TOTAL CYANIDE <. 01 mg/L 

BLANK SPIKE 04/30/90 ARSENIC 101% RECOVERY 
.. - BLANK SPIKE 04/30/90 ARSENIC 81% RECOVERY 

: BLANK SPIKE 05/01/90 LEAD 99% RECOVERY .. BLANK SPIKE 05/01/90 LEAD 98% RECOVERY 
BLANK SPIKE 05/02/90 SELENIUM 98% RECOVERY 

. : BLANK SPIKE 05/02/90 SELENIUM 88% RECOVERY 

.. BLANK SPIKE 05/01/90 THALLIUM 98% RECOVERY 
BLANK SPIKE 05/01/90 THALLIUM 95% RECOVERY 

·-I 

I MATRIX SPIKE MW101 ARSENIC 96% RECOVERY .. MARTIX SPIKE MW107 LEAD 64% RECOVERY 

·- MATRIX SPIKE MW107 SELENIUM 70% RECOVERY 
· MATRIX SPIKE MW107 THALLIUM 110% RECOVERY 

.. MATRIX SPIKE MW101 TOTAL CYANIDE 104% RECOVERY 

'i DUPLICATE MW101 ARSENIC 0% RPD 
DUPLICATE MW106 LEAD 0% RPD ,. 
DUPLICATE MW101 SELENIUM 0% RPD 

·- DUPLICATE MW106 THALLIUM 0% RPD 
DUPLICATE MW101 TOTAL CYANIDE 0% RPD 
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I ·SOUTHWEST LABORATORY OF OKLAHOMA, INC. 

1700 W. Albany. Suite "C" • Broken Arrow, Oklahoma 74012 • 918-251-2858 

l 
. I ENT: DAI'1ES & MOORE REPORT: G2705.3 

l 
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11701 BORMAN DRIVE, SUITE 340 
ST. LOUIS, MO 63146 
ATTN: DAVID PURINGTON 

SAMPLE MATRIX: WATER 
SWLO # METHOD BLANK 
DATE EXTRACTED: 04-27-90 
DATE ANALYZED: 05-02-90 

DATE: 05-07-90 

METHOD REFERENCE: SW846-8150, EPA METHODOLOGY 
PROJECT: 19943 - 002; FORD EARTH CITY 
SAMPLE ID: METHOD BLANK 

RESULTS REPORTED IN uq/L OR Parts Per Billion 

DET. 
LIMIT ___________ ~R=~~WLT~ 

2,4-D 1.0 
2,4,5-TP (SILVEX) 0.2 

Q~/QC SURROGATE R~COVERY 

2,4,5-T (10-98) 81.7'1. 

NOT DETECTED ABOVE QUANTITATION LIMIT 

ND 
ND 

ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF OUANTITATION 
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 
SURROGATE RECOVERY OUTSIDE OF QC LIMITS 
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SOUTHWEST LABORATORY OF OKLAHOMA, INC. 
# 

1700 W. Albany • Suite "C" • Broken Alrow, Oklahoma 74012 • 918-251-2858 

.\ 

DAMES & MOORE REPORT: G2705.4 
11701 BORMAN DRIVE, SUITE 340 
ST. LOUIS, MO 63146 DATE: 05-07-90 
ATTN: DAVID PURINGTON 

SAMPLE MATRIX: WATER 
SWLO M METHOD BLANK 
DATE EXTRACTED: 04-17-90 
DATE ANALYZED : 05-01-90 
METHOD REFERENCE: SW846-8080, EPA METHODOLOGY 
SAMPLE ID: METHOD BLANK 

RESULTS REPORTED IN ug/L OR Parts Per Billion (PPB) 

~EST~CI~ES/PCB'S DETECTION LIMIT 

ALr-·HA-BHC 0.05 
BETA-BHC 0.05 
DELTA-BHC 0. o::. 
GAMMA-BHC(LINDANE) 0.05 
HEPTACHLOR 0.05 
ALDRIN 0.05 
HEPTACHLOR EPDXIDE 0.05 
ENDOSULFAN I 0.05 
DIELDRIN 0.1 
4,4-DDE 0.1 
ENDRIN 0.1 
ENDOSULFAN II 0.1 
4,4-DDD 0.1 
ENDOSULFAN SULFATE 0.1 
4,4-DDT 0.1 
METHOXYCHLOR 0.5 
ENDRIN KETONE 0.1 
ALPHA-CHLORDANE 0.5 
GAMMA-CHLORDANE 0.5 
TOXAPHENE 1.0 
AROCHLOR-1016 0.5 
AROCHLOR-1221 0.5 
AROCHLOR-1232 0.5 
AROCHLOR-1242 0.5 
AROCHLOR-1248 0.5 
AROCHLOR-1254 1.0 
AROCHLOR-1260 1.0 

QA/Q.C SURROGATE RE_COVERIE.!i 

DIBUTYLCHLDRENDATE (24-154) 135% 

ND = NOT DETECTED ABOVE QUANTITATION LIMIT 

B_E:SU!,. TS 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
~m 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
~~D 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

J 
B 

= 
= 

ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 

* = SURROGATE RECOVERY OUTSIDE OF QC LIMITS 



SOUTHWEST LABORATORY OF OKLAHOMA, INC . ... 
1700 W. Albany • Suite "C" • Broken A"ow, Oklahoma 74012 • 918-251-2858 
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[ENT: DAMES & MOORE 
11701 BORMAN DRIVE, SUITE 340 
ST. LOUIS, MD 63146 
ATTN: DAVID PURINGTON 

SAMPLE MATRIX: WATER 
SWLO " METHOD BLANK 
DATE ANALYZED : 04-18-90 

REPORT: G2705.5 

DATE: 05-07-90 

METHOD REFERENCE: SW846-8240, EPA METHODOLOGY 
PROJECT: 19943 - 002; FORD EARTH CITY 
SAMPLE ID: METHOD BLANK 

RESULTS REPORTED IN uq/L OR Parts Per Billion (PPB) 
..... 

.. , 
1HLOROMETHANE 

~-- Ji10METH~~~~E 
i .. ~YL CHLORIDE 

IHLOROETi~ANE 
I 

r - THYLCNE C:JLOF\ I DE 
; :::TONE 
~- (A~BON DISULFIDE 

I 1-DICHLOROETHENE 
,- 1-DICHLOROETHANE 
i~ ANS-1,2-DICHLOROETHENE 

~LOROFORI1 

I. 2-DICHLOROETHANE 
BUTANONE 

I' 1' 1-TRICHLOROETHANE 
r· "RBON TETRACHLORIDE 
I NYL ACETATE 
Lj"OMOD I CHLOROiiETHANE 

,. 

DET. 
LII'!JT. 

10 
10 
10 
10 
5 
10 
5 
5 
5 
5 
5 
5 
10 
5 
5 
10 
5 

~ESI,!LTS 'LO.!-ATl!,~.S. 

ND 1~1.2.~-TETRACHLOROETHANE 

~m 1,2-DICHLOROPROPANE 
rm TRANS-1, 3-D I CHLOROF·r..;or-·CNE 
l--iD TRICHi..OROETHENE 

10 DIDROMOCHLOROMETHANE 
ND 1,1.2-TRICHLOROETHANE 
ND r~ENZEI-JE 

ND CIS-1,3-DICHLOROPROPENE 
ND 2-CHLOROETHYLVINYLETHER 
ND BROMOFORM 
ND 2-HEXANONE 
ND 4-METHYL-2-PENTANONE 
ND TETRACHLOROETHENE 
ND TOLUENE 
ND CHLOROBENZENE 
ND ETHYLBENZENE 
ND STYRENE 

TOTAL XYLENES 

QA/QC Sl,IRROGATE R~CO\l_ERI~S 

DET. 
~l!LII 

5 
5 
5 
5 
5 

5 
5 
5 
10 
5 
10 
10 
5 
5 
5 
5 
5 
5 

RESLI_t,I;i_ 

ND 
ND 
rm 
tJD 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

i- LUENE-d8(88-110) 100~~ BROMOFLUOROBENZENE(86-115) 86:~ 1,2-DICHLOROETHANE-d4(76-114) 

I 
= NOT DETECTED ABOVE QUANTITATION LIMIT 

~- = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 
! = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 

= SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

~-

' 

95~~ 



SOUTHWEST LABORATORY OF OKLAH01\1A, INC. ,. 
1700 W. Albany • Suite "C" • Broken An"ow, Oklahoma 74012 • 918-251-2858 

S & MOORE 
'I 1 BORMAN DRIVE~ SUITE io. 
:- ·~ LOUIS, MD 63146 -. 

'TN: DAVID PURINGTON 

3~ LE MATRIX: WATER 
~ILO » METHOD BLANK 

340 

_ ,OD REF. : SW846-8270, EPA METHODOLOGY 
:·r ECT: 19943 - 002; FORD EARTH CITY 
:..:,MF'LE ID: METHOD BLANK 

REPORT: G2705.6 

DATE: 05-07-90 

DATE EXTRACTED: 04-17-90 
DATE ANALYZED : 04-26-90 

DET. RESULTS DET. RESULTS 
?1-· . ..:VOLATILES LIMIT (ug/L) SEMIVQ.LATILES_ LIPIIT (ug/L) 

-. JOL 
~< 2-CHLOROETHYL) ETHER 
·-·CHLOROF'HEhiOL 

- ·DICHLOROBENZENE 
t. ·DICHLORDr~ENZENE 
~.,..,LYL ALCOHOL 
~-DICHLOROBENZENE 

.. · :THYLPHENOL 

10 
10 
10 
10 
10 
10 
10 
10 

~~-.2-CHLCROISOPROPYL)ETHER 10 
'-·i'IC il ~ YL F' HEl-JCJL 10 

10 __ [TROSO-DI-n-PROPYLAMINE 
. i! ~CHLOROEiHMJE 

;_: iRODO.IZENE 
-:·HORIJNE 

::- ITROPHENOL 
:.~-DIMETHYLPHENOL 

10 
10 
10 
10 
10 

--~-.rzoic ACID so 
- (2-CHLOROEiHOXY)METHANE 10 
- -DICHLOROPHENOL 10 
-:2 ~ ;l-TR I CHLOROBEI'-IZENE 10 

HTHALENE 10 
4 HLOROANILINE 10 
HEXACHLOROBUTADIENE 10 
·--·-lLOR0-3-METHYLF'HENOL 10 
- ~THYLNAF'HTHALENE 10 
HLA~CHLOROCYCLOF'ENTADIENE 10 
·-4 ~ 6-TRICHLOROF'HENOL 10 

~5-TRICHLOROPHENOL 50 
~ HLORONAF'HTHALENE 10 
2=NITROANILINE 50 

ETHYLPHTHALATE 10 
~ NAPHTHYLENE 10 
3-NITROANILINE 50 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
l--ID 
ND 
ND 
rm 
~~D 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ACENAPHTHENE 10 
2~4-DINITROPHENOL 50 
4-NITROPHENOL 50 
DIBENZOFURAN 10 
2~4-DINITROTOLUENE 10 
2~6-DINITROTOLUENE 10 
DIETHYLPHTHALATE 10 
4-CHLOROPHENYL-PHENYLETHER 10 
FLUOf\EhiE 10 
4-NITROANILINE 50 
4~6-DINITR0.2-METHYLF'HENOL 50 
N-NITROSODIPHENYLAMINE(1) 10 
4-BROMOPHENYL-PHENYLETHER 10 
HEXACHLOROBENZENE 10 
PENTACHLOROPHENOL 10 
PHENANTHRENE 10 
ANTHRACENE 10 
DI-N-BUTYLPHTHALATE 10 
FLUORANTHENE 10 
PYRENE 10 
BUTYLBENZYLPHTHALATE 10 
3,3-DICHLOROBENZIDINE 20 
BENZO(A)ANTHRACENE 10 
BIS(2-ETHYLHEXYL)PHTHALATE 10 
CHRYSENE 10 
DI-N-OCTYL PHTHALATE 10 
BENZO(B)FLUORANTHENE 10 
BENZO(K)FLUORANTHENE 10 
BENZO(A)PYRENE 10 
INDEN0(1,2,3-CD)PYRENE 10 
DIBENZ(A~H)ANTHRACENE 10 
BENZO(G,H,I)PERYLENE lO 

QA/QC SURROGAT~ RE~QVERJES 

t~D 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
~JD 

rm 
ND 
~m 

rm 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ROBENZENE-d5(35-114) 6 % 2-FLUOROBIPHENYL(43-116) 55% TERPHENYL-d14 (33-141) 77% 
NOL-d5 (10-94) 8 % 2-FLUOROPHENOL (21-100) 59% 2~4~6-TRIBROMOPHENOL(l0-123) 63% 

= NOT DETECTED ABOVE OUANTITATION LIMIT 
= ESTIMATED VALUE: CONCENTRATION BELO~ LIMIT OF OUANTITATION 
= ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 
= SURRIJG~TE RECOVERY OUTSIDE OF QC LIMITS 



~UU 1ttVY~~1 LAnU.KAiUKl U.l1 U.l\..LA.l1.UlV1A, 11~\...,. 
1700 W. Albany • Suite "C" • Broken Arrow, Oklahoma 74012 • 918-251-2858 

;I~ES & MOORE 
L 01 BORMAN DRIVE, SUITE 340 
~ LOUIS, MO 63146 

rN: DAVID PURINGTON 
--
3 PLE MATRIX: WATER 
~ _0 ~ METHOD BLANK 
·-~HOD REF.: SW846-8270, EPA METHODOLOGY 
, JECT: 19943 - 002; FORD EARTH CITY 
~ PLE ID: METHOD BLANK 

REPORT: G2705.7 

DATE: 05-07-90 

DATE EXTRACTED: 04-17-90 
DATE ANALYZED : 04-26-90 

DET. RESULTS 
~~IT (ug/L) SEMIVOLATILES 

DET. RESULTS 
LII'tiT (ug/L) 

-'•I='NOL 10 
3 (2-CHLOROETHYL)ETHER 10 
- iLOROPHENOL 10 

:3-DICHLOROBENZENE 10 
·r -DICHLOROBENZENE 10 
~ ZYL ALCOHOL 10 

:z-DICHLOROBENZENE 10 
·='~ETHYLPHENOL 10 
3 (2-CHLOROISOPROPYLlETHER 10 

·• .. ETHYLPHENOL 10 
__ I·NI Tr\OSO- DI-n -F'ROF'YLA11INE 10 

·l ACHLOROETHAtJE 10 
.~ ROBENZENE 10 
~OPHORONE 10 

- ITROPHENOL 10 
~ -DIMETHYLPHENOL 10 

.• tNZOIC ACID 50 

. _ e(2-CHLOROETHOXY)METHANE 10 
2 -DICHLOROPHENOL 10 

·- ,4-TRICHLOROBENZENE 10 
I.PHTHALENE 10 

-~ HLOROANILINE 10 
~ ACHLOROBUTADIENE 10 

••ICHLOR0-3-METHYLPHENOL 10 
-~ ETHYLNAPHTHALENE 10 
H ACHLOROCYCLOPENTADIENE 10 -l "'~, 6-TRICHLOROF'HENOL 10 

a,5-TRICHLOROPHENOL 50 
·~ ~LORONAPHTHALENE 10 
.: ITROANILINE 50 

IMETHYLPHTHALATE 10 
R NAPHTHYLENE 10 
~ ITROANILINE 50 
'l 

ND 
ND 
ND 
ND 
~JD 

ND 
~m 

ND 
ND 
ND 
t-lD 
l--ID 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ACENAPHTHENE 10 
2,4-DINITROPHENOL 50 
4-NITROPHENOL 50 
DIBENZOFURAN 10 
2,4-DINITROTOLUENE 10 
2,6-DINITROTOLUENE 10 
DIETHYLPHTHALATE 10 
4-CHLOROPHENYL-PHENYLETHER 10 
FLUORENE 10 
4-~ITROANILINE 50 
4,6-DINITRO 2-METHYLPHENOL 50 
N-NITROSODIPHENYLAMINE(1) 10 
4-BROMOPHENYL-PHENYLETHER 10 
HEXACHLOROBENZENE 10 
PENTACHLOROPHENOL 10 
PHENANTHRENE 10 
ANTHRACENE 10 
DI-N-BUTYLPHTHALATE 10 
FLUORANTHENE 10 
PYRENE 10 
BUTYLBENZYLPHTHALATE 10 
3,3-DICHLOROBENZIDINE 20 
BENZO(A)ANTHRACENE 10 
BIS(2-ETHYLHEXYL)PHTHALATE 10 
CHRYSENE 10 
DI-N-OCTYL PHTHALATE 10 
BENZO(B)FLUORANTHENE 10 
BENZO(K)FLUORANTHENE 10 
BENZO(A)PYRENE 10 
INDEN0(1,2,3-CD)PYRENE 10 
DIBENZ(A,H)ANTHRACENE 10 
BENZO(G,H,I)PERYLENE 10 

(;lf'/QC S.IJRROGATE. RECOVE_BIES 

ND 
ND 
ND 
ND 
ND 
~m 

ND 
ND 
ND 
ND 
ND 
~m 

ND 
ND 
t~D 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

"l TROBENZENE -d 5 ( 3 5-114) 
· · NOL-d5 (10-94) 

78~: 

90:; 
-FLUOROBIPHENYL(43-116) 
-FLUOROPHENOL (21-100) 

69~ TERPHENYL-d14 (33-141) 
64~ 2,4,6-TRIBROMOPHENOL(l0-123) 

....... 
I 

,, 

" l 

= 
= 

·-
·-

NOT DETECTED ABOVE QUANTITATION LIMIT 
ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 
~:;UriRIJ::Jf".lTE RECfJVERY OUTSIDE OF QC Ll1'1ITS 
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May 8, 1990 

David Purington 
DAMES & MOORE 

.... 

SOUTHWEST LABORATORY 
OF OKLAHOMA, INC . 

11701 Borman Drive, Suite 340 
St. Louis, Missouri 63146 

Project: 19943 - 002; Ford Earth City 

Dear Mr. Purington: 

Enclosed are the analytical results for your samples received 
in our laboratory on April 18, 1990, for. the above captioned 
project. 

Sample MW110 was originally extracted on April 19, 1990. The 
QC/MS analysis indicated that the surrogates did not meet the 
QC criteria. Hence, this sample was re-extracted on April 24, 
1990, and later re-analysed. The data was reported for the re­
analysed sample. 

Per your request we have preformed a matrix spike and duplicate 
for the following samples; MW102 (semi-volatile), MW108 
(Herbicides), MW110 (Pesticides), MW104 (Volatile) 

If, in your review, you should have any questions or require 
additional information, please call. 

Sincerely, 

~ 
Randy Staggs 
Project Manager 

RS/jl 

Enclosures 

OM~tS & ~OORE 

M~'< 0 9 i990 

Sl. LOUIS. !.\ISSOU~ 

1700 WEST ALBANY. SUITE C • BROKEN ARROW, OK 74012 
(918) 251-2858 • FAX (918) 251-2599 
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DAMES & MOORE CHAIN-OF-CUSTODY RECORD 

Sample Source & Client ~rt:/' Field Personnel. (Signature~ 

Projocl Tille Job No. 199 '/ 3 ·oo d-. 

Dale Sample Samplo No. of 
Remarks .Time 

1.0. No. 
Typo 

Conlolners Sampling Silo . 
'I-I? 1'- 'eX) IJ•...J I I() L.J~tc 7 a~· se.v1 · /"}, .·~ t L .h 4_.J 

I /l , , 
I {.0 'c{'J ,1)(,0 £ Q d ; .. 

/0'30 fr1iA.J I 0 S I "") 

I 3: :X> A1 [..._} £0 5 / ) I 
1'/ X> 1-1 w to'f. J / ~ 

lY ·7R-~l J; ~ f )tit'• . 

I ·'1 /' / \ l/ \. / 

T I / \ / \ 7 \ /""'\ 
I -7 / \ / ., 7 \ / \ 
T I \ v \ I \ / '-./ 

-

7 \ / \_/ '--""" 

I 
.'=-7 

\..._/ . 
• 

• 

Reltoquhhed byr Data Time ~by I Date Time Relinquished byl Date TJae Recelved by 1 Date Time 

. </!""'"1/Jj_ iJ) SvJ ~:z 
(Signature) (Slsnatun) . 

I D 12 ,..f ~ txh/1 ed . 
A 

Rellnqulahed Lya Uate Time nece lve&l by a bl{t'c Tlme 1\ellnquhhed byl Data Time Rcce lved by a Date Tlme 
(Sisnature) 

• (Signature) (SiBhature) (SS:-snature) . . 
~ellt"']ulahc..S byz Uate Tim a l...tCC lvc&l by I Data Tlaae Rclt1111lllahed bya Data TilDa Received bya Date Time 

(Slsn.ture) (Signatuu) (Slsnature) (Stsnature) ... 



SOUTffiVEST JABORATORY OF OKLAHOMA, INC. 
1700 W. Albany • Suite "C" • Broken An'Ow, Oklahoma 74012 • 918-251-2858 

.\ 

• ..;LIENTa 
_j 

DAMES & MOORE REPORT1 2397.01M 

.. 

.. 

11701 BORMAN DRIVE, SUITE 340 
ST. LOUIS, MO 63146 
ATTN1 DAVID PURINGTON 

SAMPLE MATRIX: WATER 
SWLO .. 2397.01 
DATE SUBMITTED: 04-18-90 
PROJECT: 19943 - 002; FORD EARTH CITY 
SAMPLE ID: MW110 

DATE: 05-07-90 

.._ DET • DATE METHOD 
I PARAMETER LIMIT UNIT RESULTS ANALYZED REFERENCE 

'OTAL CYAN I DE 

·l.,..OTAL METALS 

0.01 mg/L NO 04-27-90 SM 4120 

- IRSENIC 
I LEAD 

-- ERCURY 
ELENIUM 

l THALLIUM 
_ -NTIMONY 

ERYLLIUM 
-l~...ADMIUM 

rHROMIUM 
- :OPPER 

IICKEL 
.,SILVER 
- :INC 

.. , 

10.0 
3.0 
0.2 
5.0 
10.0 
30.0 
5.0 
5.0 
5.0 
10.0 
10.0 
10.0 
10.0 

#EPA600/4-79-020, MARCH 1985 

ug/L 
Llg/L 
ug/L 
Llg/L 
Llg/L 
Llg/L 
Llg/L 
Llg/L 
Llg/L 
ug/L 
ug/L 
ug/L 
ug/L 

= NOT DETECTED ABOVE QUANTITATION LIMIT 
= STANDARD METHOD, 16TH EDITION 

-l 

NO 05-02-90 EPA 206.2 
NO 05-01-90 EPA 239.2 
NO 05-01-90 EPA 245.1 
NO 05-02-90 EPA 270.2 
NO 05-01-90 EPA 279.2 
NO 04-25-90 EPA 200.7 
NO 04-25-90 EPA 200.7 
NO 04-25-90 EPA 200.7 
NO 04-25-90 EPA 2<)0. 7 
102 04-25-90 EPA 2<)0. 7 
NO 04-25-90 EPA 200.7 
NO 04-25-90 EPA 200.7 
40.5 04-25-90 EPA 200.7 



... 
I 

i 

, 
'-II 

I 

, 
, 

_.., 

. .., 

~..., 

~-.., 

~., 

SOUTHWEST 4'LABORATORY OF OKLAHOMA, INC. 
1700 W. Albany • Suite "C" • Broken A!Tow, Oklahoma 74012 • 918-251-2858 

CLIENT a DAMES &c MOORE REPORT1 2397.01H 

NO = 
J = 
B = 

* = 

11701 BORMAN DRIVE, SUITE 340 
ST. LOUIS, MO 63146 
ATTN1 DAVID PURINGTON 

SAMPLE MATRIX1 WATER 
SWLO # 2397.01 
DATE SUBMITTED: 04-18-90 
DATE EXTRACTED: 04-27-90 
DATE ANALYZED: 05-02-90 

DATE: 05-08-90 

METHOD REFERENCE: SW846-8150, EPA METHODOLOGY 
PROJECT~ 19943 - 002; FORD EARTH CITY 
SAMPLE ID: MW110 

RESULTS REPORTED IN ug/L OR Parts Per Billion 

HERBICIDES 

2,4-D 
2,4,5-TP (SILVEX) 

DET. 
LIMIT 

1.0 
0.2 

RESULTS 

NO 
NO 

QA/QC SURROGATE RECOVERY 

2,4,5-T (10-98) 89.41. 

NOT DETECTED ABOVE QUANTITATION LIMIT 
ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 
SURROGATE RECOVERY OUTSIDE OF QC LIMITS 
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SOUTHWEST LABORATORY OF OKLAHOMA, INC. 
1700 W. Albany • Suite "C" • Broken .Airow, Oklahoma 74012 • 918-251-2858 

DAMES & MOORE REPORT: 2397.01P 
11701 BORMAN DRIVE, SUITE 340 
ST. LOUIS, MO .63146 DATEs 05-08-90 
ATTN: DAVID PURINGTON 

SAMPLE MATRIX: WATER 
SWLO M 2397.01 
DATE SUBMITTED: 04-18-90 
DATE EXTRACTED: 04-19-90 
DATE ANALYZED : 05-02-90 
METHOD REFERENCE: SW846-8080, EPA METHODOLOGY 
SAMPLE ID: MW110 

RESULTS REPORTED IN ug/L OR Parts Per Billion (PPB) 

PESTICIDES/PCB'S 

ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA-BHC(LINDANE) 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4,4-DDE 
ENDRIN 
ENDOSULFAN II 
4,4-DDD 
ENDOSULFAN SULFATE 
4,4-DDT 
METHOXYCHLOR 
ENDRIN KETONE 
ALPHA-CHLORDANE 
GAMMA-CHLORDANE 
TOXAPHENE 
AROCHLOR-1016 
AROCHLOR-1221 
AROCHLOR-1232 
AROCHLOR-1242 
AROCHLOR-1248 
AROCHLOR-1254 
AROCHLOR-1260 

DETECTION LirtiT 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.5 
0.1 
0.5 
0.5 
1.1 
0.5 
0.5 
0.5 
0.5 
0.5 
1.1 
1.1 

QA/QC SURROGATE RECOVERIES 

DIBUTYLCHLORENDATE (24-154) 100% 

ND = NOT DETECTED ABOVE QUANTITATION LIMIT 

RESULTS 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

J 
B 

= ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 
= ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 

* = SURROGATE RECOVERY OUTSIDE OF QC LIMITS 



-
l SOUTHWEST ... LABORATORY OF OKLAHOMA, INC. 

1700 W. Albany • Suite "C" • Broken Anow, Oklahoma 74012 • 918-251-2858 
'-: 

I 

t_• 

ICLIENT I 

c_" 

I 

DAMES & MOORE 
11701 BORMAN DRIVE, SUITE 340 
ST. LOUIS, MO 63146 
ATTN: DAVID PURINGTON 

SAMPLE MATRIX: WATER 
SWLO M 2397.01 
DATE SUBMITTED: 04-18-90 
DATE ANALYZED : 04-18-90 

REPORT1 2J97.01V 

DATE: 05-08-90 

.. , METHOD REFERENCE: SW846-8240, EPA METHODOLOGY 
PROJECT: 19943 - 002; FORD EARTH CITY 
SAMPLE ID1 MW110 

RESULTS REPORTED IN ug/L OR Parts Per Billion (PPB) 

.... 
I VOLATILES 

DET • 
LIPHT RESULTS VOLATILES 

HLOROMETHANE 10 NO 1,1,2,2-TETRACHLOROETHANE 
"·1 BROMOMETHANE 10 ND 1,2-DICHLOROPROPANE 

'INYL CHLORIDE 10 NO TRANS-1,3-DICHLOROPROPENE 
:HLOROETHANE 10 NO TRICHLOROETHENE 

~-METHYLENE CHLORIDE 5 16 B DIBROMOCHLOROMETHANE 
1 .CETONE 10 4 ~lB 1,1,2-TRICHLOROETHANE 

ARBON DISULFIDE 5 NO BENZENE 
.,1-DICHLOROETHENE 5 ND CIS-1,3-DICHLOROPROPENE 

--i1,1-DICHLOROETHANE 5 NO 2-CHLOROETHYLVINYLETHER 
"RANS-1,2-DICHLOROETHENE 5 NO BROMOFORM 
:HLOROFORM 5 NO 2-HEXANONE 

• ~i1,2-DICHLOROETHANE 5 NO 4-METHYL-2-PENTANONE 
~-BUTANONE 10 NO TETRACHLOROETHENE 
l,1,1-TRICHLOROETHANE 5 ND TOLUENE 
~ARBON TETRACHLORIDE 5 ND CHLOROBENZENE 

~ _, 1/INYL ACETATE 10 ND ETHYLBENZENE 
r . ~ROMODICHLDROMETHANE 5 ND STYRENE 
• TOTAL XYLENES 
i 
I.-'--;' 

DET. 
LI"IT 

5 
5 
5 
5 
5 
5 
5 
5 
10 
5 
10 
10 
5 
5 
5 
5 
5 
5 

QA/QC SURROGATE RECOVERIES 
r . 

RESULTS 

NO 
NO 
NO 
NO 
ND 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
ND 
ND 
NO 
ND 
ND 
NO 

L~,TOLUENE-d8(88-110) 96~~ BROMOFLUOROBENZENE(86-115) 9')".• "'-'• 1,2-DICHLOROETHANE-d4(76-114) 

I . 

' NO = NOT DETECTED ABOVE QUANTITATION LIMIT 
• ~J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 

B = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 
( = SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

i 
~--, 

100~~ 



J SOUTHWEST J_ABORATORY OF OKLAHOMA, INC. 
1700 W. Albany • Suite wC" • Broken Arrow, Oklahoma 74012 • 918-251-2858 

_J 
A 5 & MOORE 
t 1 BORMAN DRIVE, SUITE 340 

I LOUIS, MO 63146 
--;- ·· ·: DAVID PURINGTON 

·rrLE MATRIX: WATER 
.... n It 2397.01 
E OD REF.: SW846-8270, EPA METHODOLOGY 
' ECT: 19943 - 002; FORD EARTH CITY 

IIPLE ID: MW110 

REPORT: 2397.01B 

DATE: 05-08-90 

DATE SUBMITTED: 04-18-90 
DATE EXTRACTED: 04-24-90 
DATE ANALYZED : 04-25-90 

DET. RESULTS 
LI"IT (ug/Ll SE"IVOLATILES 

DET. RESULTS 
UJtli. Cug/L) 

~ OL 20 
·! .2-CHLOROETHYL)ETHER 20 
~HLOROPHENOL 20 

~ ~ DICHLOROBENZENE 20 
.... DICHLOROBENZENE 20 

!JZYL ALCOHOL 20 
-~ ·DICHLOROBENZENE 20 
'· :THYLPHENOL 20 
.,,~2-CHLOROISOPROPYL)ETHER 20 

-· 'C:THYLPHENOL 20 
I· :TROSO-DI-n-PROPYLAMINE 20 

. H 1CHLOROETHANE 20 
~ROBENZENE 20 

r:~ 'HORONE 20 
~- :TROPHENOL 20 

-li-DIMETHYLPHENOL 20 
.. , -~OIC ACID 100 
3 (2-CHLOROETHOXY)METHANE 20 

'--'1·-DICHLOROPHENOL 20 
',4-TRICHLOROBENZENE 20 

r~ iTHALENE 20 
~~ ~LOROANILINE 20 

l:ACHLOROBUTADIENE 20 
-~ ~LOR0-3-METHYLPHENOL 20 
2 ~THYLNAPHTHALENE 20 
~'ACHLOROCYCLOPENTADIENE 20 

',6-TRICHLOROPHENOL 20 
ri ~5-TRICHLOROPHENOL 100 
~1-nlORONAPHTHALENE 20 

i~ITROANILINE 100 
rv ETHYLPHTHALATE 20 
'A NAPHTHYLENE 20 
~-i\IITROANILINE 100 

.... -
I 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ACENAPHTHENE 20 
2~4-DINITROPHENOL 100 
4-NITROPHENOL 100 
DIBENZOFURAN 20 
2~4-DINITROTOLUENE 20 
2~6-DINITROTOLUENE 20 
DIETHYLPHTHALATE 20 
4-CHLOROPHENYL-PHENYLETHER 20 
FLUORENE 20 
4-NITROANILINE 100 
4~6-DINITRO -2-METHYLPHENOL 100 
N-NITROSODIPHENYLAMINE(1) 20 
4-BROMOPHENYL-PHENYLETHER 20 
HEXACHLOROBENZENE 20 
PENTACHLOROPHENOL 20 
PHENANTHRENE 20 
ANTHRACENE 20 
DI-N-BUTYLPHTHALATE 20 
FLUORANTHENE 20 
PYRENE 20 
BUTYLBENZYLPHTHALATE 20 
3,3-DICHLOROBENZIDINE 40 
BENZO(A)ANTHRACENE 20 
BIS(2-ETHYLHEXYL)PHTHALATE 20 
CHRYSENE 20 
DI-N-OCTYL PHTHALATE 20 
BENZO(B)FLUORANTHENE 20 
BENZO(K)FLUORANTHENE 20 
BENZO(A)PYRENE 20 
INDEN0(1,2,3-CD)PYRENE 20 
DIBENZ(A,H)ANTHRACENE 20 
BENZO(G,H,I)PERYLENE 20 

QA/QC SURROGATE RECOVERIES 

ND 
ND 
ND 
ND 
ND 
ND 

8 J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

~~ ROBENZENE-d5(35-114) 
NOL-d5 (10-94) 

65~ 2-FLUOROBIPHENYL(43-116) 
36~ 2-FLUOROPHENOL (21-100) 

62~ TERPHENYL-d14 (33-141) 
18~* 2,4,6-TRIBROMOPHENOL(10-123) 

r~ = NOT DETECTED ABOVE QUANTITATION LIMIT 
~·· = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 

= ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 
[ = SURROGATE RECOVERY OUTSIDE OF QC LIMITS ..... 



. SOUTHWEST LABORATORY OF OKLAHOMA, INC. 
1700 W. Albany • Suite "C" • Broken Arrow, Oklahoma 74012 • 918-251-2858 

J 
._ _lENT: DAMES o!c MOORE REPORT: 2397.02M 

_j 11701 BORMAN DRIVE, SUITE 340 
ST. LOUIS, MO 63146 DATE: 05-07-90 

" ___ I 
ATTN: DAVID PURINGTON 

SAMPLE MATRIX: WATER 
SWLO # 2397.02 
DATE SUBMITTED: 04-18-90 
PROJECT: 19943 - 002; FORD EARTH CITY 
SAMPLE ID: MW102 

"rARAMETER 

OTAL CYANIDE 
c: 

!TOTAL METALS 

... RSENIC 
jLEAD 

- ERCURY 
ELENIUM 

.. ,, HALL I UM 
~NTIMONY 

ERYLLIUM 
_ ADMIUM 
!cHROMIUM 
- OPPER 

ICKEL 
- "'"ls ILVER 

_'-INC 

DET. 
LIMIT 

0.01 

1<). 0 
3.0 
0.2 
5.0 
10.0 
30.0 
5.0 
5.0 
5.0 
10.0 
10.0 
iO.O 
10.0 

-l~PA = #EPA600/4-79-020, MARCH 1985 

UNIT 

mg/L 

ug/L 
Ltg/L 
Ltg/L 
ug/L 
Ltg/L 
Ltg/L 
Ltg/L 
ug/L 
ug/L 
ug/L 
Ltg/L 
ug/L 
ug/L 

10 

I JM 
= 
= 

NOT DETECTED ABOVE QUANTITATION LIMIT 
STANDARD METHOD, 16TH EDITION 

Mllz Jk#CSEA. i(4&P#A4C4 

DATE 
RESULTS ANALYZED 

NO 04-27-90 

NO <)5-<)2-90 
NO 05-<)1-90 
NO 04-25-90 
NO 05-<)2-90 
NO 05-<)1-90 
NO 04-25-90 
NO 04-25-90 
NO 04-25-90 
NO <)4-25-90 
326 (14-25-90 
13.8 04-25-90 
NO 04-25-90 
52.8 04-25-90 

METHOD 
REFERENCE 

SM 4120 

EPA 206.2 
EPA 239.2 
EPA 245.1 
EPA 270.2 
EPA 279.2 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 



SOUTHWEST LABORATORY OF OKLAHOMA, INC. 
1700 W. Albany • Suite "C' • Broken An'ow, Oklahoma 74012 • 918-251-2858 

·~-
1 

~LIENT: DAMES & MOORE REPORT: 2397.02H 
·~ 11701 BORMAN DRIVE, SUITE 340 

ST. LOUIS, MO 63146 DATE: OS-08-90 

··c.-

1 

·-1 

. ., 

. .., 
I 
I 
t., 

r . ., 
l 

i 
'4 

f 
I . .., 
I 
l.._, 

NO 
•-, J 

B 

* . ....., 

I -

= 
= 
= 
= 

ATTN: DAVID PURINGTON 

SAMPLE MATRIX: WATER 
SWLO # 2397.02 
DATE SUBMITTED: 04-18-90 
DATE EXTRACTED: 04-27-90 
DATE ANALYZED: OS-02-90 
METHOD REFERENCE: SW846-81SO, EPA METHODOLOGY 
PROJECT: 19943 - 002; FORD EARTH CITY 
SAMPLE ID: MW102 

RESULTS REPORTED IN ug/L OR Pa~ts Pe~ Billion 

HERBICIDES 

2,4-D 
2,4,5-TP (SILVEX) 

DET. 
LIMIT 

1.0 
0.2 

RESULTS 

NO 
NO 

QA/GC SURROGATE RECOVERY 

2,4,5-T (10-98) 93.7% 

NOT DETECTED ABOVE QUANTITATION LIMIT 
ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 
SURROGATE RECOVERY OUTSIDE OF QC LIMITS 



SOUTHWEST J.ABORATORY OF OKLAHOMA, INC. 
1700 W. Albany • Suite "C" • Broken A/Tow, Oklahoma 74012 • 918-251-2858 

l 
.IENT: DAMES & MOORE REPORT: 2397.0ZP 

11701 BORMAN DRIVE, SUITE 340 
1 ST. LOUIS, MO 63146 

ATTN: DAVID PURINGTON 
DATE: OS-08-90 

l 

·-, 

~ .. 
i 

1 

·-, 
I'" 

; 

!r' 

.. 

---, 

. ., 

. l 

SAMPLE MATRIX1 WATER 
SWLO tt 2397.02 
DATE SUBMITTED: 04-18-90 
DATE EXTRACTED: 04-19-90 
DATE ANALYZED : 05-02-90 
METHOD REFERENCE: SW846-8080, EPA METHODOLOGY 
SAMPLE ID: MW102 

RESULTS REPORTED IN ug/L OR Parts Per Billion CPPB) 

PESTICIDES/PCB'S 

ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA-BHC(LINDANE) 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4,4-DDE 
ENDRIN 
ENDOSULFAN II 
4,4-DDD 
ENDOSULFAN SULFATE 
4,4-DDT 
METHOXYCHLOR 
ENDRIN KETONE 
ALPHA-CHLORDANE 
GAMMA-CHLORDANE 
TOXAPHENE 
AROCHLOR-1016 
AROCHLOR-1221 
AROCHLOR-1232 
AROCHLOR-1242 
AROCHLOR-1248 
AROCHLOR-1254 
AROCHLOR-1260 

DETECTION LirtiT 

0.05 
o.os 
o.os 
o.os 
o.os 
0.05 
o.os 
0.05 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.5 
0.1 
0.5 
0.5 
1.0 
0.5 
0.5 
0.5 
0.5 
0.5 
1.0 
1.0 

QA/QC SURROGATE RECOVERIES 

DIBUTYLCHLORENDATE (24-154) 83% 

ND = NOT DETECTED ABOVE QUANTITATION LIMIT 

RESULTS 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
·ND 

J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 
B = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE * = SURROGATE RECOVERY OUTSIDE OF QC LIMITS 



SOUTHWEST .LABORATORY OF OKLAHOMA, INC. 
1700 W. Albany • Suite "C" • Broken Arrow, Oklahoma 74012 • 918-251-2858 

l 

1-IENT: 

., 
DAMES & MOORE 
11701 BORMAN DRIVE, SUITE 340 
ST. LOUIS, MO 63146 
ATTN: DAVID PURINGTON 

SAMPLE MATRIX: WATER 
SWLO tt 2397.02 
DATE SUBMITTED: 04-18-90 
DATE ANALYZED : 04-18-90 

REPORT: 2397.02V 

DATE: 05-08-90 

. .-; 
I 

METHOD REFERENCE: S\11846-8240, EPA METHODOLOGY 
PROJECT: 19943 - 002; FORD EARTH CITY 
SAMPLE ID: M\11102 

·-1 RESULTS REPORTED IN ug/L OR Parts Per Billion (PPB) 

'(OLATILES 

LOROMETHANE 
. .;JJROMOMETHANE 

I ... NYL CHLORIDE 
·- LOROETHANE 

..... THYLENE CHLORIDE 
·~CETONE 
.. 1RBON DISULFIDE 

1-DICHLOROETHENE 
-~1,1-DICHLOROETHANE 

~ANS-1,2-DICHLOROETHENE 
iLOROFORM 

. .._1,2-DICHLOROETHANE 
, .. _BUTANONE 

· , 1 , 1-TRICHLOROETHANE 
wARBON TETRACHLORIDE 

-~.JINYL ACETATE 
ROMODICHLDROMETHANE 

DET. 
UJlli RESULTS 

10 ND 
10 ND 
10 ND 
10 NO 
s 16 B 
10 ND 
5 NO 
5 ND 
5 3 J 
s 1ND 
5 ND 
5 ND 
10 ND 
5 ND 
s ND 
10 ND 
5 ND 

VOLATILES 

1,1,2,2-TETRACHLOROETHANE 
1,2-DICHLOROPROPANE 
TRANS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1~1,2-TRICHLOROETHANE 
BENZENE 
CIS-1,3-DICHLOROPROPENE 
2-CHLOROETHYLVINYLETHER 
BROMOFORM 
2-HEXANONE 
4-METHYL-2-PENTANONE 
TETRACHLOROETHENE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
TOTAL XYLENE~ 

DET. 
LII'fiT 

5 
5 
5 
5 
5 
5 
5 
5 
10 
5 
10 
10 
5 
5 
s 
5 
5 
5 

QA/QC SURROGATE RECOVERIES 

RESULTS 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
NO 
NO 
ND 
NO 
ND 
ND 
ND 

TOLUENE-d8(88-110) 98~ BROMOFLUOROBENZENE(86-115) 94= 1,2-DICHLOROETHANE-d4(76-114) 100~ .., 

.jD = NOT DETECTED ABOVE QUANTITATION LIMIT 
~J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 

I = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 
= SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

..., 

...., 



SOUTHWEST LABORATORY OF OKLAHOMA, INC . 
. , 

1700 W. Albany • Suite "C' • Broken An'ow, Oklahoma 74012 • 918-251-2858 

I 
I 

· ~ -'3 & MOORE 
1 BORMAN DRIVE, SUITE 340 

- ~outs, MO 63146 
~: DAVID PURINGTON -.. 

~ LE MATRIX: WATER 
:a tt 2397.02 

·· DD REF.: SW846-8270, EPA METHODOLOGY 
~ ECT: 19943 - 002; FORD EARTH CITY 
"jPLE ID: MW102 

REPORT: 2397.028 

DATE: 05-08-90 

DATE SUBMITTED: 04-18-90 
DATE EXTRACTED: 04-19-90 
DATE ANALYZED : 04-24-90 

: .VOLATILES 
I 

DET. RESULTS 
LI"IT (uq/Ll SE"IVOLATILES 

DET. RESULTS 
U1UI (uq/Ll 

. -.: IOL 10 
I 2-CHLOROETHYL)ETHER 10 
~:HLOROPHENOL 10 
~ ·DICHLOROBENZENE 10 
! ·DICHLOROBENZENE 10 
-~zYL ALCOHOL 10 

'·DICHLOROBENZENE 10 
~THYLPHENDL 10 

~~2-CHLOROISDPROPYL)ETHER 10 
~ETHYLPHENOL 10 

tTROSO-DI-n-PROPYLAMINE 10 
I ~CHLDROETHANE 10 
-,ROBENZENE 10 

~HORONE 10 
ITROPHENOL 10 

· -4-0IMETHYLPHENOL 10 
1 ~0IC ACID 50 

(2-CHLOROETHOXY)METHANE 10 
~--DICHLOROPHENDL 10 
~,4-TRICHLOROBENZENE 10 

HTHALENE 10 
HLOROANILINE 10 

· j.<ACHLOROBUTAOIENE 10 
HLOR0-3-METHYLPHENOL 10 
ETHYLNAPHTHALENE. 10 

.. Lt..AACHLOROCYCLOPENTADIENE 10 
~,6-TRICHLDROPHENOL 10 
1,5-TRICHLOROPHENOL 50 

. ~HLORONAPHTHALENE 10 
/NITROANILINE 50 

1ETHYLPHTHALATE 10 
:NAPHTHYLENE 10 

1NITROANILINE 50 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
ND 
NO 
NO 
NO 
ND 
NO 
NO 
NO 
ND 
ND 
NO 
ND 
NO 
NO 
NO 
NO 
ND 

ACENAPHTHENE 10 
2,4-0INITROPHENOL 50 
4-NITROPHENOL SO 
DIBENZOFURAN 10 
2,4-DINITROTOLUENE 10 
2~6-DINITROTOLUENE 10 
DIETHYLPHTHALATE 10 
4-CHLOROPHENYL-PHENYLETHER 10 
FLUORENE 10 
4-NITROANILINE 50 
4,6-DINITR0.2-METHYLPHENOL SO 
N-NITROSODIPHENYLAMINE(l) 10 
4-BROMOPHENYL-PHENYLETHER 10 
HEXACHLOROBENZENE 10 
PENTACHLOROPHENOL 10 
PHENANTHRENE 10 
ANTHRACENE 10 
Dl-N-BUTYLPHTHALATE 10 
FLUORANTHENE 10 
PYRENE 10 
BUTYLBENZYLPHTHALATE 10 
3,3-DICHLOROBENZIDINE 20 
BENZO(A)ANTHRACENE 10 
BIS(2-ETHYLHEXYL)PHTHALATE 10 
CHRYSENE 10 
DI-N-OCTYL PHTHALATE 10 
BENZO(B)FLUORANTHENE 10 
BENZO(K)FLUORANTHENE 10 
BENZO(A)PYRENE 10 
INDEN0(1,2,3-CD)PYRENE 10 
DIBENZ(A,H)ANTHRACENE 10 
BENZO(G,H,I)PERYLENE 10 

QA/QC SURROGATE RECOVERIES 

NO 
ND 
ND 
NO 
ND 
NO 
NO 
NO 
NO 
NO 
ND 
NO 
ND 
NO 
ND 
ND 
ND 
NO 
NO 
NO 
ND 
NO 
ND 

2 JB 
1 J 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

TROBENZENE-d 5 ( 35-114) 71~-: 2-FLUOROBIPHENYL ( 43-116) 68~; TERPHENYL-d 14 ( 33-141) 60~-: 
~NOL-d5 (10-94) 49~ 2-FLUOROPHENOL (21-100) 35~ 2,4~6-TRIBROMOPHENOL(l0-123) 34~ 

I 

= NOT DETECTED ABOVE OUANTITATION LIMIT 
; = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 
I = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 

= SURROGATE RECOVERY OUTSIDE OF QC LIMITS 



l 
SOUTHWEST LABORATORY OF OKLAHOMA, INC. 

1700 W. Albany • Suite "C' • Broken Arrow, Oklahoma 74012 • 918-251-2858 

l 

I 
. I tENT: DAMES & MOORE REPORT: 2397.03M 

11701 BORMAN DRIVE, SUITE 340 
ST. LOUIS, MO 63146 DATE: 05-07-90 ., 

·-, 

ATTN: DAVID PURINGTON 

SAMPLE MATRIX: WATER 
SWLO # 2397.03 
DATE SUBMITTED: 04-18-90 
PROJECT: 19943 - 002; FORD EARTH CITY 
SAMPLE ID: MW108 

..., 
RAMETER 

., uTAL CYANIDE 
·-, 

TAL METALS 

·ARSENIC 
AD 

·~ RCURY 
.~ELENIUM 

ALLIUM 
ITIMONY 

.J~RYLLIUM 

..-.,""DM I UM 
,ROMIUM 

__ PPER 
.N,ICKEL 

LVER 
NC 

DET • 
LIMIT 

0. 1)1 

10.0 
3.0 
1). 2 
5.0 
10.0 
30. 1) 
5.0 
5.0 
5.0 
10.0 
10.0 
10.0 
10.0 

#EPA600/4-79-020, MARCH 1985 

UNIT 

mg/L 

ug/L 
ug/L 
ug/L 
ug/L 
l..lg/L 
l..lg/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

= NOT DETECTED ABOVE OUANTITATION LIMIT 
= STANDARD METHOD, 16TH EDITION 

DATE 
RESULTS ANALYZED 

ND 04-27-90 

ND 05-02-9<) 
ND 05-<)1-90 
ND 1)4-25-91) 
ND 05-02-91) 
NO 05-1)1-90 
34.5 04-25-90 
ND 04-25-90 
NO 04-25-90 
ND 04-25-90 
81 04-25-90 
14.0 04-25-90 
ND 04-25-90 
44.5 04-25-90 

METHOD 
REFERENCE 

SM 412D 

EPA 206.2 
EPA 239.2 
EPA 245.1 
EPA 271). 2 
EPA 279.2 
EPA 21)0. 7 
EPA 200.7 
EPA 21)1). 7 
EPA 201). 7 
EPA 200.7 
EPA 200.7 
EPA 21)0. 7 
EPA 200.7 
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SOUTHWEST LABORATORY OF OKLAHOMA, INC . 
1700 W. Albany. Suite "C" • Broken Arrow, Oklahoma 74012 • 918-251-2858 

LIENT: DAMES & MOORE 
11701 BORMAN DRIVE, SUITE 340 
ST. LOUIS, MO 63146 
ATTN: DAVID PURINGTON 

SAMPLE MATRIX: WATER 
SWLO # 2397.03 
DATE SUBMITTED: 04-18-90 
DATE EXTRACTED: 04-27-90 
DATE ANALYZED: 05-02-90 

REPORT: 2397.03H 

DATE: 05-08-90 

METHOD REFERENCE: SW846-8150, EPA METHODOLOGY 
PROJECT: 19943 - 002; FORD EARTH CITY 
SAMPLE ID: MW108 

RESULTS REPORTED IN ug/L OR Parts Per Bi~.ion 

HERBICIDES 

2~4-D 
2,4,5-TP (SILVEX) 

DET. 
LIMIT 

1.0 
0.2 

RESULTS 

ND 
ND 

QA/QC SURROGATE RECOVERY 

2,4,5-T (10-98) 87.9i. 

NOT DETECTED ABOVE GUANTITATION LIMIT ND = 
- J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 

= ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE B 

* = SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

-



.l SOUTHWEST .. LABORATORY OF OKLAHOMA, INC. 
1700 W. Albany • Suite "C" • Broken Arrow, Oklahoma 74012 • 918-251-2858 

.. 
LIENT: DAMES & MOORE REPORT: 2397.03P 

'l 11701 BORMAN DRIVE, SUITE 340 
ST. LOUIS, MO 63146 DATE: 05-0B-90 

-I 

-i 

ATTN: DAVID PURINGTON 

SAMPLE MATRIX: WATER 
SWLO M 2397.03 
DATE SUBMITTED: 04-18-90 
DATE EXTRACTED: 04-19-90 
DATE ANALYZED : 05-02-90 
METHOD REFERENCE: SW846-8080, EPA METHODOLOGY 
SAMPLE ID: MW108 

RESULTS REPORTED IN ug/L OR Parts Per Billion (PPB) 

PESTICIDES/PCB·s 

ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA-BHC(LINDANE) 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4,4-DDE 
ENDRIN 
ENDOSULFAN II 
4,4-DDD 
ENDOSULFAN SULFATE 
4,4-DDT 
METHOXYCHLOR 
ENDRIN KETONE 
ALPHA-CHLORDANE 
GAMMA-CHLORDANE 
TOXAPHENE 
AROCHLOR-1016 
AROCHLOR-1221 
AROCHLOR-1232 
AROCHLOR-1242 
AROCHLOR-1248 
AROCHLOR-1254 
AROCHLOR-1260 

DETECTION LirtiT 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.1 
0.1 
0.1 
0.1 
0.1 
o.t 
0.1 
0.5 
0.1 
0.5 
0.5 
1.0 
0.5 
0.5 
0.5 
0.5 
0.5 
1.0 
1.0 

QA/QC SURROGATE RECOVERIES 

DIBUTYLCHLORENDATE (24-154) 

ND = NOT DETECTED ABOVE QUANTITATION LIMIT 

8.,., ..... 

RESULTS 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF OUANTITATION 
B = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE * = SURROGATE RECOVERY OUTSIDE OF QC LIMITS 



.. SOUTIDVEST lABORATORY OF OKLAHOMA, INC . 
1700 W. Albany • Suite "C" • Broken Alrow, Oklahoma 74012 • 918-251-2858 

•• 

~LIENT: ... 

.. 

.. 

DAMES & MOORE 
11701 BORMAN DRIVE, SUITE 340 
ST. LOUIS, MO 63146 
ATTN: DAVID PURINGTON 

SAMPLE MATRIX: WATER 
SWLO H 2397.03 
DATE SUBMITTED: 04-18-90 
DATE ANALYZED : 04-18-90 

REPORT: 2397.03V 

DATE: 05-08-90 

METHOD REFERENCE: SW846-8240, EPA METHODOLOGY 
PROJECT: 19943 - 002; FORD EARTH CITY 
SAMPLE ID: MW108 ., 

I , RESULTS REPORTED IN ug/L OR Parts Per Billion (PPB) .. 
DET. 

-JOLATILES LII'IIT RESULTS VOLATILES .. 
iLOROMETHANE 10 ND 1,1,2,2-TETRACHLOROETHANE 

.......,ROMOMETHANE 10 NO 1,2-0ICHLOROPROPANE 
I 

'INYL CHLORIDE 10 ND TRANS-1,3-DICHLOROPROPENE ., 
,LOROETHANE 10 ND TRICHLOROETHENE 

-~~THYLENE CHLORIDE 5 15 B DIBROMOCHLOROMETHANE 
CETONE 10 ND 1,1,2-TRICHLOROETHANE 

., ARBON DISULFIDE s ND BENZENE 
,1-DICHLOROETHENE 5 3 J CIS-1,3-DICHLOROPROPENE 

-~, 1-DICHLOROETHANE 5 NO 2-CHLOROETHYLVINYLETHER 
I 

RANS-1,2-DICHLOROETHENE 5 ND BROMOFORM 
HLOROFORM s NO 2-HEXANONE 

-~,2-DICHLOROETHANE 5 ND 4-METHYL-2-PENTANONE 
:.,-BUTANONE 10 ND TETRACHLOROETHENE 

,1,1-TRICHLOROETHANE 5 NO TOLUENE 
_ARBON TETRACHLORIDE 5 NO CHLOROBENZENE 

VINYL ACETATE 10 NO ETHYLBENZENE 
ROMODICHLOROMETHANE 5 NO STYRENE 

TOTAL XYLENES ., 

DET. 
LII'IIT 

5 
5 
5 
5 
5 
5 
5 
5 
10 
5 
10 
10 
5 
5 
5 
5 
5 
5 

QA/QC SURROGATE RECOVERIES 

RESULTS 

NO 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 

~·OLUENE-d8(88-110) 100~~ BROMOFLUOROBENZENE(86-115) 95~~ 1,2-0ICHLOROETHANE-d4(76-114) 

10 = NOT DETECTED ABOVE QUANTITATION LIMIT 
-~J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 

I = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 
= SURROGATE RECOVERY OUTSIDE OF OC LIMITS 

103~~ 



- SOUTHWEST ].ABORATORY OF OKLAHOMA, INC. 
1700 W. Albany • Suite "C' • Broken Arrow, Oklahoma 74012 • 918-251-2858 

,.,. & MOORE 
.7v• BORMAN DRIVE, SUITE 340 
~ LOUIS, MO 63146 

DAVID PURINGTON 

~LE MATRIX: WATER 
M 2397.03 

=" D REF. : SW846-8270, EPA METHODOLOGY 
~OJECT: 19943 - 002; FORD EARTH CITY 
--... •. E ID: MW108 

REPORT: 2397.03B 

DATE: 05-08-90 

DATE SUBMITTED: 04-18-90 
DATE EXTRACTED: 04-19-90 
DATE ANALYZED : 04-24-90 

DET. RESULTS 
:M.TVOLATILES LI~IT (ug/L) SE~IVOLATILES 

DET. RESULTS 
LI~IT (ug/L) 

·;c IL 10 
rsc:-CHLOROETHYL)ETHER 10 

.OROPHENOL 10 
~ >ICHLOROBENZENE 10 
~~-UICHLOROBENZENE 10 
~~YL ALCOHOL 10 

>ICHLOROBENZENE 10 
~--rHYLPHENOL 10 
tS(2-CHLOROISOPROPYL)ETHER 10 

iHYLPHENOL l 0 
- rROSO-DI-n-PROPYLAMINE 10 
~XACHLOROETHANE 10 
- JBENZENE 10 .. ~CRONE 10 
-~~TROPHENOL 10 
-A-DIMETHYLPHENOL 10 

OIC ACID 50 
r_ .2-CHLOROETHOXY)METHANE 10 
,4-DICHLOROPHENOL 10 
- 4-TRICHLOROBENZENE 10 
- THALENE 10 
-CHLOROANILINE 10 
-~ CHLOROBUTADIENE 10 

LOR0-3-METHYLPHENOL 10 
.~ns;. THYLNAPHTHALENE 10 
:~YACHLOROCYCLOPENTADIENE 10 

6-TRICHLOROPHENOL 10 
-~ 5-TRICHLOROPHENOL SO 
:-CHLORONAPHTHALENE 10 
'- TROANILINE 50 

THYLPHTHALATE 10 
iCENAPHTHYLENE 10 
~:. ·~TROANILINE 50 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
NO 
NO 
NO 
NO 
ND 
NO 
NO 
ND 
NO 
ND 
ND 
NO 
NO 
NO 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ACENAPHTHENE 10 
2~4-DINITROPHENOL 50 
4-NITROPHENOL 50 
DIBENZOFURAN 10 
2,4-DINITROTOLUENE 10 
2,6-DINITROTOLUENE 10 
DIETHYLPHTHALATE 10 
4-CHLOROPHENYL-PHENYLETHER 10 
FLUORENE 10 
4-NITROANILINE 50 
4,6-DINITRO 2-METHYLPHENOL 50 
N-NITROSODIPHENYLAMINE(l) 10 
4-BROMOPHENYL-PHENYLETHER 10 
HEXACHLOROBENZENE 10 
PENTACHLOROPHENOL 10 
PHENANTHRENE 10 
ANTHRACENE 10 
OI-N-BUTYLPHTHALATE 10 
FLUORANTHENE 10 
PYRENE 10 
BUTYLBENZYLPHTHALATE 10 
3~3-DICHLOROBENZIDINE 20 
BENZO(A)ANTHRACENE 10 
BIS(2-ETHYLHEXYL)PHTHALATE 10 
CHRYSENE 10 
DI-N-OCTYL PHTHALATE 10 
BENZO(B)FLUORANTHENE 10 
BENZO(K)FLUORANTHENE 10 
BENZO(A)PYRENE 10 
INDEN0(1,2,3-CD)PYRENE 10 
DIBENZ(A,H)ANTHRACENE 10 
BENZO(G,H,I)PERYLENE 10 

QA/QC SURROGATE RECOVERIES 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

· ND 
ND 

. _ ~OBENZENE-d5(35-114) 
JHENOL-dS (10-94) 

78~ 2-FLUOROBIPHENYL(43-116) 66~ TERPHENYL-d14 (33-141) 
42~ 2-FLUOROPHENOL (21-100) 29~ 2,4,6-TRIBROMOPHENOL(10-123) 

~u-= NOT DETECTED ABOVE QUANTITATION LIMIT 
J_ = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 

= ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 
--- SURROGrHE RECOVERY OUTSIDE OF QC LIMITS .. · 
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SOUTHWEST ,LABORATORY OF OKLAHOMA, INC. 
1700 W. Albany • Suite "C • Broken Arrow, Oklahoma 74012 • 918-251-2858 

I .. ENT: 

.., 

DAMES & MOORE 
11701 BORMAN DRIVE, SUITE 340 
ST. LOUIS, MO 63146 
ATTN: DAVID PURINGTON 

SAMPLE MATRIX: WATER 
SWLO 4t 2397.04 
DATE SUBMITTED: 04-18-90 
PROJECT: 19943 - 002; FORD EARTH CITY 
SAMPLE ID: MW103 

:A METER 

.IpTAL CYANIDE 

.! ~AL METALS 

~SENIC 

-.. ~D 
I"._ ~CURY 

-.&..ELENIUM 
~LLIUM 

~ riMONY 
BERYLLIUM 

--._ DMIUM 
• ROMIUM 
L...,PPER 

_ALTCKEL 
LVER 

-· NC 

~-

--

DET. 
LIMIT 

0.01 

10.0 
3.0 
0.2 
5. <) 
10.0 
3c). 0 
5. 1) 

5.0 
5.0 
10.0 
10.0 
10.0 
10.0 

. 'A = #EPAo00/4-79-020, MARCH 1985 

UNIT RESULTS 

mg/L NO 

ug/L NO 
1.1g/L NO 
ug/L NO 
ug/L NO 
Llg/L NO 
Llg/L 34.5 
ug/L NO 
ug/L NO 
1.1g/L NO 
ug/L 43 
ug/L NO 
ug/L NO 
ug/L 34.1 

NO = NOT DETECTED ABOVE QUANTITATION LIMIT 
1 = STANDARD METHOD, loTH EDITION 

REPORT: 2397.04M 

DATE: 05-07-90 

DATE 
ANALYZED 

04-27-90 

05-02-90 
05-01-90 
04-25-90 
<)5-<)2-90 
05-01-90 
04-25-90 
04-25-90 
04-25-90 
04-25-90 
04-25-90 
04-25-90 
04-25-9<) 
04-25-90 

METHOD 
REFERENCE 

SM 4120 

EPA 2<)6. 2 
EPA 239.2 
EF'A 245.1 
EPA 270.2 
EPA 279.2 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
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SOUTHWEST JABORATORY OF OKLAHOMA, INC. 
1700 W. Albany • Suite wC" • Broken Arrow, Oklahoma 74012 • 918-251-2858 

.lENT: DAMES & MOORE REPORT: 2397.04H 

NO = 
J = 
B = 
* = 

11701 BORMAN DRIVE, SUITE 340 
ST. LOUIS, MO 63146 
ATTN: DAVID PURINGTON 

SAMPLE MATRIX: WATER 
SWLO # 2397.04 
DATE SUBMITTED: 04-18-90 
DATE EXTRACTED: 04-27-90 
DATE ANALYZED: 05-03-90 

DATE: 05-08-90 

METHOD REFERENCE: SW846-8150, EPA METHODOLOGY 
PROJECT: 19943 - 002; FORD EARTH CITY 
SAMPLE IO: MW103 

RESULTS REPORTED IN ug/L OR Parts Per Billion 

HERBICIDES 

2,4-0 
2,4,5-TP (SILVEX) 

DET. 
LIMIT 

1.0 
0.2 

RESULTS 

NO 
NO 

QA/GC SURROGATE RECOVERY 

2,4,5-T (10-98) 84.5/. 

NOT DETECTED ABOVE QUANTITATION LIMIT 
ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 
SURROGATE RECOVERY OUTSIDE OF QC LIMITS 



-
·-

.._ 
I 

., 

. ., 

..., 

-

--
--

SOUTHWEST LABORATORY OF OKLAHOMA, INC. 
1700 W. Albany • Suite "C" • Broken Arrow, Oklahoma 74012 • 918-251-2858 

tENT: DAMES & MOORE 
11701 BORMAN DRIVE, SUITE 340 
ST. LOUIS, MO 63146 
ATTN: DAVID PURINGTON 

SAMPLE MATRIX: WATER 
SWLO M 2397.04 
DATE SUBMITTED: 04-18-90 
DATE EXTRACTED: 04-19-90 
DATE ANALYZED : 05-02-90 
METHOD REFERENCE: SW846-8080, EPA METHODOLOGY 
SAMPLE ID: MW103 

REPORT: 2397.04P 

DATE: 05-08-90 

RESULTS REPORTED IN ug/L OR Parts Per Billion (PPB) 

PESTICIDES/PCB·s 

ALPHA-BHC 
BETA-EIHC 
DELTA-BHC 
GAMMA-BHC(LINOANE) 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4,4-DDE 
ENDRIN 
ENDOSULFAN II 
4,4-DDD 
ENDOSULFAN SULFATE 
4,4-DDT 
METHOXYCHLOR 
ENDRIN KETONE 
ALPHA-CHLORDANE 
GAMMA-CHLORDANE 
TOXAPHENE 
AROCHLOR-1016 
AROCHLOR-1221 
AROCHLOR-1232 
AROCHLOR-1242 
AROCHLOR-1248 
AROCHLOR-1254 
AROCHLOR-1260 

DETECTION LIIUT 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.5 
0.1 
o.s 
0.5 
1.1 
0.5 
0.5 
0.5 
o.s 
0.5 
1.1 
1.1 

QA/QC SURROGATE RECOVERIES 

DIBUTYLCHLORENDATE (24-154) 61~ 

NO = NOT DETECTED ABOVE QUANTITATION LIMIT 

RESULTS 

NO 
ND 
ND 
ND 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
ND 
ND 
ND 
NO 
NO 
NO 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 
B = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE * = SURROGATE RECOVERY OUTSIDE OF QC LIMITS 



- SOUTIDVEST ].ABORATORY OF OKLAHOMA, INC. 
1700 W. Albany • Suite "C' • Broken Arrow, Oklahoma 74012 • 918-251-2858 

~.IENT: DAMES & MOORE 
I 11701 BORMAN DRIVE, SUITE 340 

ST. LOUIS, MO 63146 

. ., 

ATTN: DAVID PURINGTON 

SAMPLE MATRIX: WATER 
SlaiLO tt 2397.04 
DATE SUBMITTED: 04-18-90 
DATE ANALYZED : 04-20-90 

RE?ORT: 2397.04V 

DATE: 05-08-90 

METHOD REFERENCE: Slal846-9240, EPA METHODOLOGY 
PROJECT: 19943 - 002; FORD EARTH CITY . ., 
SAMPLE ID: MW103 

,_.. RESULTS REPORTED IN ug/L OR Parts Per Billion (PPB) 

DET. 
li.QLATILES LII'tiT RESULTS VOLATILES 

c OROMETHANE 10 ND 1,1,2,2-TETRACHLOROETHANE 
SKlJMOMETHANE 10 ND 1~2-DICHLOROPROPANE 
·-"YL CHLORIDE 10 ND TRANS-1,3-DICHLOROPROPENE 

OROETHANE 10 ND TRICHLOROETHENE 
M_.HYLENE CHLORIDE 5 26 8 OIBROMOCHLOROMETHANE 

. ~ETONE 10 17 B 1,1,2-TRICHLOROETHANE 
BON DISULFIDE 5 ND BENZENE 

l -OICHLOROETHENE 5 NO CIS-1,3-DICHLOROPROPENE 
1,1-DICHLOROETHANE 5 ND 2-CHLOROETHYLVINYLETHER 

_,_ 1NS-1, 2-D I CHLOROETHENE 5 ND BROMOFORM 
- .OROFORM 5 NO 2-HEXANONE 
~,~-DICHLOROETHANE 5 NO 4-METHYL-2-PENTANONE 
:-BUTANONE 10 ND TETRACHLOROETHENE 

L,1-TRICHLOROETHANE 5 NO TOLUENE 
.1 ~BON TETRACHLORIDE 5 NO CHLOROBENZENE 
. y_INYL ACETATE 10 ND ETHYLBENZENE 

!MODI CHLOROMETHANE 5 ND STYRENE 
TOTAL XYLENES 

DET. 
LII'tiT 

5 
5 
5 
5 
5 
5 
5 
5 
10 
5 
10 
10 
5 
5 
5 
5 
5 
5 

-.J- QA/QC SURROGATE RECOVERIES 

RESULTS 

ND 
ND 
ND 
ND 
NO 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
NO 

8 
ND 

2 
ND 

10 

·~aUENE-dB(BB-110) 99~~ BROMOFLUOROBENZENE(86-115) 94:~ 1,2-DICHLOROETHANE-d4(76-114) 
_,.... 

= NOT DETECTED ABOVE QUANTITATION LIMIT 
J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 

: .. - = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 
= SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

J 

9-:,.~ .J•• 



SOUTHWEST lABORATORY OF Oh...LAHUMA, ll~L. 
1700 W. Albany • Suite "C' • Broken An-ow, Oklahoma 74012 • 918-251-2858 .. 

rr & MOORE 
7 BORMAN DRIVE, SUITE 340 
,., L.uUIS, MO 63146 
_l.. DAVID PURINGTON 

~ _E MATRIX: WATER 
b .. 2397.04 

~ D REF.: SW846-8270, EPA METHODOlOGY 
:0 CT: 19943 - 002; FORD EARTH CITY 
fLE ID: MW103 

REPORT: 2397.048 

DATE: 05-08-90 

DATE SUBMITTED: 04-18-90 
DATE EXTRACTED: 04-19-90 
DATE ANALYZED : 04-24-90 

DET. RESULTS ·-r v'OLATILES ~ (ug/L) SE~IVOLATILES 
DET. RESULTS 
LI~IT (ug/U 

lE ll 10 
:~:~-CHLOROETHYL)ETHER 10 
~LOROPHENOL 10 

0 1ICHLDROBENZENE 10 
,1 'ICHLOROBENZENE 10 
'1ZYL ALCOHOL 10 
_ )!CHLOROBENZENE 10 
-I rHYLPHENOL l 0 
~,· , .Z-CHLORO I SOF'ROPYL) ETHER l 0 
~THYLPHENOL 10 

- TROSO-DI-n-PROPYLAMINE 10 
~ CHLOROETHANE 10 
1ROBENZENE 10 
- HORONE 10 
- TROPHENOL 10 
-~-DIMETHYLPHENOL 10 

~OIC ACID SO 
I 2-CHLOROETHOXY)METHANE 10 

DICHLOROPHENOL 10 
-~.4-TRICHLOROBENZENE 10 
~r ITHALENE 10 
·· ILOROANILINE 10 
'tACHLDROBUTADIENE 10 

\LOR0-3-METHYLPHENOL 10 
'· ~THYLNAPHTHALENE 10 
J~ACHLOROCYCLOPENTADIENE 10 

,6-TRICHLOROPHENOL 10 
,5-TRICHLOROPHENOL 50 

~ ~LORONAPHTHALENE 10 
-~ITROANILINE 50 

ETHYLPHTHALATE 10 
1 NAPHTHYLENE 10 
_,,UTROANILINE 50 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ACENAPHTHENE 10 
2~4-DINITROPHENOL 50 
4-NITROPHENOL 50 
DIBENZOFURAN 10 
2~4-DINITROTOLUENE 10 
2~6-DINITROTOLUENE 10 
DIETHYLPHTHALATE 10 
4-CHLOROPHENYL-PHENYLETHER 10 
FLUORENE 10 
4-NITROANILINE 50 
4~6-DINITRO 2-METHYLPHENOL 50 
N-NITROSODI~HENYLAMINE(1) 10 
4-BROMOPHENYL-PHENYLETHER 10 
HEXACHLOROBENZENE 10 
PENTACHLOROPHENOL 10 
PHENANTHRENE 10 
ANTHRACENE 10 
DI-N-BUTYLPHTHALATE 10 
FLUORANTHENE 10 
PYRENE 10 
BUTYLBENZYLPHTHALATE 10 
3~3-DICHLOROBENZIDINE 20 
BENZO(A)ANTHRACENE 10 
BIS(2-ETHYLHEXYL)PHTHALATE 10 
CHRYSENE 10 
DI-N-OCTYL PHTHALATE 10 
BENZO(B)FLUORANTHENE 10 
BENZO(K)FLUORANTHENE 10 
BENZO(A)PYRENE 10 
INDEN0(1,2,3-CD)PYRENE 10 
DIBENZ(A 1 H)ANTHRACENE 10 
BENZO(G,H,I)PERYLENE 10 

QA/QC SURROGATE RECOVERIES 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

-· 
ROBENZENE-d5(35-114) 78~ 2-FLUOROBIPHENYL(43-116) 75~ TERPHENYL-d14 (33-141) 81~ 
NOL-d5 (10-94) 52~ 2-FLUOROPHENOL (21-100) 34~ 2,4 •. 6-TRIBROMOPHENOL(l0-123) 30% 

= NOT DETECTED ABOVE QUANTITATION LIMIT 
-~ = ESTIMATED VALUE: CONC~NTRATION BELOW LIMIT OF DUANTITATION 

= HNALYTE DETECTED IN BLANK AS WELL AS SAMPLE 
= SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

« 



- SOUTHWESTJABORATORY OF OKLAHOMA, INC. 
1700 W. Albany • Suite "C" • Broken An"ow, Oklahoma 74012 • 918-251-2858 

~L!ENT: DAMES & MOORE 

-I 

11701 BORMAN DRIVE, SUITE 340 
ST. LOUIS, MO 63146 
ATTN: DAVID PURINGTON 

SAMPLE MATRIX: WATER 
SWLO # 2397.05 
DATE SUBMITTED: 04-18-90 
PROJECT: 19943 002; FORD EARTH CITY 
SAMPLE ID: MW104 

~ARAMETER 

TAL CYANIDE 

TAL METALS 

Ht"\SENIC 
'"'t::AD 

RCURY 
__ LENIUM 

..J'HALLIUM 
TIMONY 
RYLLIUM 

CADMIUM 
-~ROMIUM 
_ lF'PER 

, ... CKEL 
~.::~LVER 

(NC 

J--

DET. 
LIMIT 

0.01 

10.0 
3.0 
1). 2 
5.0 
10. 1) 
30.0 
5.0 
5.0 
5.0 
10.0 
10.0 
11). 0 
10.0 

~A = #EPA600/4-79-020, MARCH 1985 

UNIT 

mg/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

- D = NOT DETECTED ABOVE QUANTITATION LIMIT 
,~M = STANDARD METHOD, 16TH EDITION 

_.-

RESULTS 

ND 

NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
131 
ND 
ND 
41). 7 

REPORT: 2397.05M 

DATE: 05-07-90 

DATE 
ANALYZED 

04-27-90 

1)5-1)2-90 
05-01-90 
04-25-90 
05-02-90 
05-1)1-91) 
04-25-90 
1)4-25-90 
04-25-90 
04-25-90 
1)4-25-90 
04-25-90 
04-25-90 
04-25-90 

METHOD 
REFERENCE 

SM 412D 

EPA 206.2 
EPA 239.2 
EPA 245.1 
EPA 270.2 
EPA 279.2 
EPA 200.7 
EPA 201). 7 
EPA 200.7 
EF'A 21)0. 7 
EPA 21)1). 7 
EPA 200.7 
EPA 200.7 
EPA 200.7 



"'l 

~UUTHW.Ji,~l .. ,.LA.J1UKAlUKl u.r U~VlY~ J..L'"4v. 
1700 W. Albany • Suitt "C' • Broken Arrow, Oklahoma 74012 • 918-251-2858 

.IENT: DAMES & MOORE REPORT: 2397.05H 

'l 

1 

r1 

., 
., 
"i 

-., 
__ , 
-- "'i 

--, 

_.., 

._. 
NO = 
J = 

--Is = 

* = 

_..., 

-I 

11701 BORMAN DRIVE, SUITE 340 
ST. LOUIS, MO o314o 
ATTN: DAVID PURINGTON 

SAMPLE MATRIX: WATER 
SWLO # 2397.05 
DATE SUBMITTED: 04-18-90 
DATE EXTRACTED: 04-27-90 
DATE ANALYZED: 05-03-90 

DATE: 05-08-90 

METHOD REFERENCE: SW84o-8150, EPA METHODOLOGY 
PROJECT: 19943 - 002; FORD EARTH CITY 
SAMPLE ID: MW104 

RESULTS REPORTED IN ug/L OR Parts Per Billion 

HERBICIDES 

2,4-D 
2,4,5-TP (SILVEX) 

DET. 
LIMIT 

1.0 
0.2 

RESULTS 

ND 
ND 

QA/QC SURROGATE RECOVERY 

2,4,5-T (10-98) 79.o% 

NOT DETECTED ABOVE QUANTITATION LIMIT 
ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 
SURROGATE RECOVERY OUTSIDE OF OC LIMITS 



- SOUTHWEST J_ABORATORY OF OKLAHOl\1A, INC. 
1700 W. Albany • Suite we" • Broken Arrow, Oklahoma 74012 • 918-251-2858 

-
- L!ENT: DAMES & MOORE REPORT: 2397.05P 

-
-
-
-
-
-

--

. Ell 

_ .... 

-~ 

... 
_ ..... 

_ ... _ 

..... 

11701 BORMAN DRIVE, SUITE 340 
ST. LOUIS, MO 63146 DATE: 05-08-90 
ATTN: DAVID PURINGTON 

SAMPLE MATRIX: WATER 
SWLO tt 2397.05 
DATE SUBMITTED: 04-18-90 
DATE EXTRACTED: 04-19-90 
DATE ANALYZED : 05-02-90 
METHOD REFERENCE: SW846-8080, EPA METHODOLOGY 
SAMPLE ID: MW104 

RESULTS REPORTED IN ug/L OR Parts Per Billion (PPB) 

PESTICIDES/Pt!•s 

ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA-BHC(LINDANE) 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4,4-DDE 
ENDRIN 
ENDOSULFAN II 
4,4-DDD 
ENDOSULFAN SULFATE 
4,4-DDT 
METHOXYCHLOR 
ENDRIN KETONE 
ALPHA-CHLORDANE 
GAMMA-CHLORDANE 
TOXAPHENE 
AROCHLOR-1016 
AROCHLOR-1221 
AROCHLOR-1232 
AROCHLOR-1242 
AROCHLOR-1248 
AROCHLOR-1254 
AROCHLOR-1260 

DETECTION LirtiT 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.5 
0.1 
0.5 
0.5 
1.0 
o.s 
o.s 
0.5 
0.5 
0.5 
1.0 
1.0 

QA/QC SURROGATE RECOVERIES 

DIBUTYLCHLORENDATE (24-154) 54~ 

NO = NOT DETECTED ABOVE QUANTITATION LIMIT 

RESULTS 

ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
NO 
NO 
NO 
ND 
NO 
NO 
ND 
NO 
·No 
ND 
ND 
ND 
ND 

J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 
B = ANALYTE DETECTED IN BLANK AS ~ELL AS SAMPLE 
* = SURROGATE RECOVERY OUTSIDE OF QC LIMITS 



SOUTHWEST LABORATORY OF OKLAHOl\1A, INC. 
1700 W. Albany • Suite "C" • Broken Arrow, Oklahoma 74012 • 918-251-2858 

?~NT: DAMES & MOORE 
~ 11701 BORMAN DRIVE, SUITE 340 

ST. LOUIS, MO 63146 
ATTN: DAVID PURINGTON 

SAMPLE MATRIX: WATER 
SWLO tt 2397.05 
DATE SUBMITTED: 04-18-90 
DATE ANALYZED : 04-18-90 

REPORT: 2397.05V 

DATE: 05-08-90 

METHOD REFERENCE: SW846-8240, EPA METHODOLOGY 
PROJECT: 19943 - 002; FORD EARTH CITY 

-~ SAMPLE ID: MW104 

-
RESULTS REPORTED IN ug/L OR Parts Per Billion (PPB) 

DET. 
- \TILES LII'IIT RESULTS VOLATILES 

n 

Cl-u .. JROMETHANE 10 NO 1,1,2,2-TETRACHLOROETHANE 
•--.n"10METHANE 10 ND 1,2-DICHLOROPROPANE 

YL CHLORIDE 10 ND TRANS-1,3-0ICHLOROPROPENE 
c OROETHANE 10 NO TRICHLOROETHENE 
~~THYLENE CHLORIDE s 1 JB DIBROMOCHLOROMETHANE 

TONE 10 !i JB 1,1,2-TRICHLOROETHANE 
~ BON DISULFIDE s NO BENZENE 
1,1-DICHLOROETHENE s NO CIS-1,3-DICHLOROPROPENE 

---·-DICHLOROETHANE 5 NO 2-CHLOROETHYLVINYLETHER 
u NS-1,2-DICHLOROETHENE 5 ND BROMOFORM 
C, .... OROFORM 5 ND 2-HEXANONE 
. ...._ ~-DICHLOROETHANE 5 NO 4-METHYL-2-PENTANONE 

!UTA NONE 10 NO TETRACHLOROETHENE 
-~ _ . , 1-TRICHLOROETHANE s NO TOLUENE 
CARBON TETRACHLORIDE ....... s NO CHLOROBENZENE 

JYL ACETATE 10 ND ETHYLBENZENE 
~ lMODICHLOROMETHANE 5 NO STYRENE 

TOTAL XYLENES 

DET. 
LII'IIT 

5 
5 
5 
s 
5 
s 
5 
5 
10 
5 
10 
10 
5 
s 
s 
5 
5 
s 

QA/QC SURROGATE RECOVERIES 

RESULTS 

NO 
NO 
NO 
NO 
NO 
ND 
NO 
NO 
ND 
ND 
ND 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

.~LUENE-d8(88-110) 1 03~! BROMOFLUOROBENZENE(86-115) 95~! 1,2-DICHLOROETHANE-d4(76-114) 

NO = NOT DETECTED ABOVE QUANTITATION LIMIT 
-- = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 

= ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 
• = SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

104~~ 



SOUTH\VEST LABORATORY OF OKLAHOMA, INC. 
1700 W. Albany'. Suite "C' • Broken Arrow, Oklahoma 74012 • 918-251-2858 

& MOORE 
BORMAN DRIVE, SUITE 340 

-OUlS, MO 63146 
__ • DAVID PURINGTON 

' E MATRIX: WATER 
.. 2397.05 
D REF.: SW846-8270, EPA METHODOLOGY 

l CT: 19943 - 002; FORD EARTH CITY 
--E ID: MW104 

-\ REPORT: 2397.05B 

DATE: 05-08-90 

DATE SUBMITTED: 04-18-90 
DATE EXTRACTEDa 04-19-90 
DATE ANALYZED : 04-24-90 

DET. RESULTS 
' -.OLATILES LI"IT (uq/L) SE"IVOLATILES 

DET. RESULTS 
LI"IT (uq/Ll 

L 10 
i~_-CHLOROETHYL)ETHER 10 

_OROPHENOL 10 
; ICHLOROBENZENE 10 
l ICHLOROBENZENE 10 
-yL ALCOHOL 10 
. -ICHLOROBENZENE 10 
' HYLPHENOL 10 
~~-CHLOROISOPROPYL)ETHER 10 

THYLPHENOL 10 
ROSO-OI-n-F'ROPYLAM!NE 10 
HLOROETHANE 10 

•joBENZENE 10 
. !DRONE 10 
' 'ROPHENOL 10 

--.!-:0 IMETHYLPHENOL 10 
1IC ACID 50 

~ :-CHLOROETHOXY) METHANE 10 
'· JICHLOROPHENOL 10 
'14-TRICHLOROBENZENE 10 

· , "HAL ENE 10 
I .OROANILINE 10 

· "'jCHLOROBUTADIENE 10 
.OR0-3-METHYLPHENOL 10 

I rHYLNAPHTHALENE 10 
-~~~HLOROCYCLOPENTADIENE 10 

S-TRICHLOROPHENOL 10 
5-TRICHLOROPHENOL 50 

·----DRONAPHTHALENE 10 
-~1TROANILINE 50 

rHYLPHTHALATE 10 
~PHTHYLENE 10 

- ·L!.JTROANILINE 50 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
ND 
ND 
ND 
NO 
NO 
NO 
NO 
ND 
ND 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
ND 
NO 
NO 
NO 
NO 

ACENAPHTHENE 10 
2,4-DINITROPHENOL 50 
4-NITROPHENOL 50 
DIBENZOFURAN 10 
2~4-DINITROTOLUENE 10 
2,6-0INITROTOLUENE 10 
DIETHYLPHTHALATE 10 
4-CHLOROPHENYL-PHENYLETHER 10 
FLUORENE 10 
4-NITROANILINE 50 
4~6-DINITRO 2-METHYLPHENOL 50 
N-NITROSODIPHENYLAMINE(1) 10 
4-BROMOPHENYL-PHENYLETHER 10 
HEXACHLOROBENZENE 10 
PENTACHLOROPHENOL 10 
PHENANTHRENE 10 
ANTHRACENE 10 
DI-N-BUTYLPHTHALATE 10 
FLUORANTHENE 10 
PYRENE 10 
BUTYLBENZYLPHTHALATE 10 
3,3-DICHLOROBENZIDINE 20 
BENZO(A)ANTHRACENE 10 
BIS(2-ETHYLHEXYL)PHTHALATE 10 
CHRYSENE 10 
DI-N-OCTYL PHTHALATE 10 
BENZO(B)FLUORANTHENE 10 
BENZO(K)FLUORANTHENE 10 
BENZO(A)PYRENE 10 
INDEN0(1,2,3-CD)PYRENE 10 
DIBENZ(A,H)ANTHRACENE 10 
BENZO(G~H,I)PERYLENE 10 

QA/QC SURROGATE RECOVERIES 

NO 
ND 
NO 
ND 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
ND 
NO 
NO 
NO 
NO 
NO 
ND 
NO 
NO 
ND 
ND 
NO 
NO 
ND 
NO 
NO 
NO 
ND 
ND 
NO 

0BENZENE-d5(35-114) 
I OL-dS (10-94) 
-( 

80~ 2-FLUOROBIPHENYL(43-116) 75~ TERPHENYL-d14 (33-141) 75~ 
48% 2-FLUOROPHENOL (21-100) 32% 2~4,6-TRIBROMOPHENOL(10-123) 40~ 

NOT DETECTED ABOVE QUANTITATION LIMIT 
-~ ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 

'· ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 
SURROGATE RECOVERY OUTSIDE OF QC LIMITS 



.. 
SOUTHWEST LABORATORY OF OKLAHOMA, INC. 

1700 W. Albany • Suite "C' • Broken Arrow, Oklahoma 7-#J12 • 918-251-2858 ... 

...... 
'" 1.IENT: DAMES & MOORE 

11701 BORMAN DRIVE, SUITE 340 
ST. LOUIS, MO 63146 

·• ATTN: DAVID PURINGTON 

... SAMPLE MATRIX: WATER 
SWLO M 2397.06 
DATE SUBMITTED: 04-18-90 
DATE ANALYZED : 04-18-90 

. \ 

REPORT: 2397.06V 

DATE: 05-08-90 

... METHOD REFERENCE: SW846-8240~ EPA METHODOLOGY 
PROJECT: 19943 - 002; FORD EARTH CITY 
SAMPLE ID: TR-2 

·- RESULTS REPORTED IN ug/L OR Parts Per Billion (PPB) 

··- DET. 
··oLATILES LII'!IT RESULTS VOLATILES 

~..HLOROMETHANE 10 ND 1,1,2,2-TETRACHLOROETHANE 
··•I:!ROMOMETHANE 10 ND 1,2-DICHLOROPROPANE 

INYL CHLORIDE 10 ND TRANS-1,3-DICHLOROPROPENE 
HLOROETHANE 10 ND TRICHLOROETHENE 

~METHYLENE CHLORIDE s 18 B DIBROMOCHLOROMETHANE 
,cETONE 10 2 JB 1,1,2-TRICHLOROETHANE 
ARBON DISULFIDE 5 ND BENZENE 

1,1-DICHLOROETHENE s ND CIS-1,3-DICHLOROPROPENE ----· .,1-DICHLOROETHANE 5 ND 2-CHLOROETHYLVINYLETHER 
'RANS-1,2-DICHLOROETHENE 5 N1) BROMOFORM 

.;HLOROFORM 5 ND 2-HEXANONE 
·-1,2-DICHLOROETHANE 5 ND 4-METHYL-2-PENTANONE 

~-BUTANONE 10 ND TETRACHLOROETHENE 
l,1,1-TRICHLOROETHANE 5 ND TOLUENE 

CARBON TETRACHLORIDE s ND CHLOROBENZENE _R,_ 
IINYL ACETATE 10 ND ETHYLBENZENE 
3ROMODICHLOROMETHANE s ND STYRENE 

TOTAL XYLENES 

DET. 
LI!'tiT 

5 
5 
5 
5 
5 
s 
s 
5 
10 
5 
10 
10 
s 
5 
5 
5 
5 
5 

QA/QC SURROGATE RECOVERIES 

RESULTS 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

_ ~ TOLUENE-d8(88-110) 104:, BROMOFLUOROBENZENE(86-115) 97~, 1,2-DICHLOROETHANE-d4(76-114) 

ND = NOT DETECTED ABOVE QUANTITATION LIMIT 
J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 
B = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE * = SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

106~, 



SOUTHWEST LABORATORY OF OKLAHOl\ti.A, lNL. 
1700 W. Albany • Suite "C" • Broken Arrow, Oklahoma 74012 • 918-251-2858 

--

-I 

l 

L._1ES & MOORE 
-n101 Borman Drive 
_ . Louis. Missouri 63149 

-, 
] LO IDENTIFICATION 

ANALYTICAL REPORT 

REPORT: G2704 

REPORT DATE: 05/03/90 

-IAMPLE NO.: 2397.01 - 2397.06 
- .TE RECEIVED: 04/18/90 

-! 

ulSCRIPTION -, 
- nHOD BLANK 05/01/90 
-~THOD BLANK 05/01/90 

LANK SPIKE 05/01/90 
- LANK SPIKE 05/01/90 
_BLANK SPIKE 05/01/90 

-LANK SPIKE 05/01/90 

_......., 

PARAMETER 

LEAD 
THALLIUM 

LEAD 
LEAD 
THALLIUM 
THALLIUM 

RESULTS 

<3 ug/L 
<10 ug/L 

99~~ 
98% 
98% 
95~, 

RECOVERY 
RECOVERY 
RECOVERY 
RECOVERY 



., SOUTHWEST LABORATORY OF OKLAHOMA, INC. 
1700 W. Albany • Suite "C' • Broken Anow, Oklahoma 74012 • 918-251-2858 

- n 

l ,. 

-, 
I 

--. 
I 

• 

l 
-· 
I . 

-1 

-, 

.. , 

LIENT: 

~, 4-D 
~, 4, 5-TP 

_2,4-D 
1 '2,4,5-TP 

-· 
-· 
---, 

_, 

DAMES & MOORE 
11701 BORMAN DRIVE, SUITE 340 
ST. LOUIS, MO 63146 
ATTN: DAVID PURINGTON 

SAMPLE MATRIX: WATER 
SWLO # 2397.03 (MS/MSD) 
SAMPLE ID: MW108 (MS/MSD) 

REPORT: G2704.2 

DATE: 05-08-90 

HERBICIDE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RESULTS 

MS 
SPIKE ADDED AMT. FOUND AMT. FOUND PERCENT 

(ug/L} SMP. (ug/L) MS (ug/L) RECOVERY 

166.7 I) 129.5 77.7 
(SILVEX) 16.7 0 14.8 88.6 

MSD 
AMT. FOUND PERCENT RECOVERY PERCENT 
MSD (ug/L) RECOVERY DIFFERENCE 

124.8 74.9 3.7 
(SILVEX) 14.3 85.6 3.4 



-, 

-

SOUTHWESTJ.ABORATORY OF OKLAHOMA, lNL. 
1700 W. Albany • Suite "C' • Broken Arrow, Oklahoma 74012 • 918-251-2858 

:LIENT: DAMES & MOORE REPORT: G2704.3 
11701 BORMAN DRIVE, SUITE 340 
ST. LOUIS, MO 63146 DATE: 05-08-90 
ATTN: DAVID PURINGTON 

SAMPLE MATRIX: WATER 
SWLD M METHOD BLANK 
DATE SUBMITTED: 04-18-90 
DATE EXTRACTED: 04-19-90 
DATE ANALYZED : 05-02-90 
METHOD REFERENCE: SW846-8080, EPA METHODOLOGY 
SAMPLE ID: BLANK 

RESULTS REPORTED IN ug/L OR Parts Per Billion (PPB) 

PESTICIDES/PCB·s 

ALPHA-BHC 
SETA-SHC 
DELTA-BHC 
GAMMA-BHC(LINDANE) 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4,4-DDE 
ENDRIN 
ENDOSULFAN II 
4,4-DDD 
ENDOSULFAN SULFATE 
4,4-DDT 
METHOXYCHLOR 
ENDRIN KETONE 
ALPHA-CHLORDANE 
GAMMA-CHLORDANE 
TOXAPHENE 
AROCHLOR-1016 
AROCHLOR-1221 
AROCHLOR-1232 
AROCHLOR-1242 
AROCHLOR-1248 
AROCHLOR-1254 
AROCHLOR-1260 

DETECTION LirtiT 

o.os 
o.os 
o.os 
o.os 
o.os 
o.os 
o.os 
o.os 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
o.s 
0.1 
0.5 
0.5 
1.0 
0.5 
0.5 
0.5 
0.5 
0.5 
1.0 
1.0 

QA/QC SURROGATE RECOVERIES 

DIBUTYLCHLORENDATE (24-154) 954 

ND = NOT DETECTED ABOVE QUANTITATION LIMIT 

RESULTS 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 
B = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE * = SURROGATE RECOVERY OUTSIDE OF QC LIMITS 
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1700 W. Albany • Suite "C" • Broken Arrow, Oklahoma 74012 • 918-251-2858 

-, 

I 
~ IENT: DAMES 8c MOORE 

11701 BORMAN DRIVE, SUITE 340 
ST. LOUIS, MO 63146 
ATTN: DAVE PURINGTON 

SAMPLE MATRIX: WATER 
SWLO # 2397.01 (MS/MSD) 
DATE SUBMITTED: 04-18-90 
PROJECT: 19943 - 002; FORD EARTH CITY 
SAMPLE ID: MW110 (MS/MSD) 

REPORT: G2704.4 

DATE: 05-08-90 

PESTICIDE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RESULTS 

- I 

1'15 
SPIKE ADDED AMT. FOUND (SAMPLE) AMT. FOUND (MS) PERCENT 

1~-------------------------------------------------------
(ug/L) (ug/L) (ug/L) RECOVERY 

~MMA-BHC 

IEPTACHLOR 
'_DRIN 
IELDRIN 

-1,\IDRIN 
,4'-DDT 

AMMA-BHC 
~EPTACHLOR 

•LORIN 
•IELDRIN 

'"· fNDRIN 
·,4'-DDT 

~-1 

--, 

0.40 
0.40 
0.40 
1.00 
1.00 
1.00 

AMT. 

0 
0 
0 
0 
0 
0 

FOUND (1'1SD) 
(u;/L) 

0.40 
0.41 
0.38 
1.10 
1.10 
1.20 

0.45 112.5% 
0.44 110.0% 
0.43 107.5% 
1.21) 120.0% 
1.30 130.0% 
1.30 130.0% 

MSD RELATIVE 
PERCENT PERCENT 
RECOVERY DIFFERENCE 

100.0% 11.8% 
102.5% 7.1'l.'l. 
95.0% 12.3i. 
110.0% 8.7% 
110.0% 16.7% 
120.0% 8.0% 



I SOUTHWEST LABORATORY OF OKLAHOMA, INC. 
1700 W. Albany • Suite "C" • Broken Alrow, Oklahoma 74012 • 918-251-2858 ., 

~IENT: DAMES & MOORE 
11701 BORMAN DRIVE, SUITE 340 
ST. LOUIS, MO 63146 

., 

, 
ATTN: DAVID PURINGTON 

SAMPLE MATRIX: WATER 
SWLO ij METHOD BLANK 
DATE ANALYZED : 04-18-90 

RE~ORT: G2704.5 

DATE: 05-08-90 

METHOD REFERENCE: SW846-8240, EPA METHODOLOGY 
PROJECT: 19943 - 002; FORD EARTH CITY .., SAMPLE ID: METHOD BLANK 

RESULTS REPORTED IN ug/L OR Parts Per Billion (PPB) .., 
DET. 

LA TILES LII'IIT RESUL,.TS VOLATILES 
--, 

ILOROMETHANE 10 ND 1,1,2,2-TETRACHLOROETHANE 
:OMOMETHANE 10 ND 1,2-DICHLOROPROPANE 

VJ.NYL CHLORIDE 10 ND TRANS-1,3-0ICHLOROPROPENE 
-,'iLOROETHANE 10 ND TRICHLOROETHENE 

-~ :THYLENE CHLORIDE 5 10 DIBROMOCHLOROMETHANE 
.. .:ETONE 10 3 J 1,1,2-TRICHLOROETHANE 

·-iARBON DISULFIDE 5 ND BENZENE 
,1-DICHLOROETHENE 5 ND CIS-1,3-0ICHLOROPROPENE 
,1-DICHLOROETHANE 5 ND 2-CHLOROETHYLVINYLETHER 

~RANS-1,2-DICHLOROETHENE 5 ND BROMOFORM 
1LOROFORM 5 NO 2-HEXANONE 
,2-0ICHLOROETHANE 5 NO 4-METHYL-2-PENTANONE 

... -BUTANONE 10 ND TETRACHLOROETHENE ... ,1,1-TRICHLOROETHANE 5 ND TOLUENE 
ARBON TETRACHLORIDE 5 ND CHLOROBENZENE 
INYL ACETATE 10 NO ETHYLBENZENE 

--$ROMODICHLOROMETHANE 5 NO STYRENE 
TOTAL XYLENES 

DET. 
LII'tiT 

5 
5 
5 
5 
5 
5 
5 
5 
10 
5 
10 
10 
5 
5 
5 
5 
5 
5 

- QA/QC SURROGATE RECOVERIES 

RESULTS 

ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
NO 
NO 
ND 
NO 
ND 

OLUENE-d8(88-110) 100=~ BROMOFLUOROBENZENE(86-115) 86=~ 1,2-0ICHLOROETHANE-d4(76-114) 

-- ID = NOT DETECTED ABOVE QUANTITATION LIMIT 
, = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 

, _B = ANAL YTE DETECTED IN BLANK AS WELL AS SAMPLE 
' = SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

-
--
--

95:~ 



.:JV U .J.ll YY .£.1~ .l .LfiJ.JV~.J. V~.J. V.J.' V.L~.A.-••....,....., ...... • -· 
1700 W. Albany • Suite "C" • Broken An'ow, Oklahoma 74012 • 918-251-2858 

~ IENT: DAMES & MOORE 
11701 BORMAN DRIVE, SUITE 340 
ST. LOUIS, MO 63146 
ATTN: DAVID PURINGTON 

SAMPLE MATRIX: WATER 
SWLO ~ METHOD BLANK 
DATE ANALYZED : 04-20-90 

-.\ 

REPORT: G2704.6 

DATE: 05-08-90 

METHOD REFERENCE: SW846-8240, EPA METHODOLOGY 
PROJECT: 19943 - 002; FORD EARTH CITY 
SAMPLE ID: METHOD BLANK .... 

RESULTS REPORTED IN ug/L OR Parts Per Billion (PPB) ,. 
DET. 

- ILATILES Ul1li RESUL,TS VOLATILES .. 
CHLOROMETHANE 10 ND 1,1,2,2-TETRACHLOROETHANE 

- ~OMOMETHANE 10 ND 1,2-DICHLOROPROPANE 
INYL CHLORIDE 10 ND TRANS-1,3-DICHLOROPROPENE 

.r~~~CHLOROETHANE 10 ND TRICHLOROETHENE 
ETHYLENE CHLORIDE 5 4 J DIBROMOCHLOROMETHANE 
CETONE 10 4 J 1,1,2-TRICHLOROETHANE 

u.~ARBON DISULFIDE 5 ND BENZENE 
•,1-DICHLOROETHENE 5 ND CIS-1,3-DICHLOROPROPENE 

,1-DICHLOROETHANE 5 ND 2-CHLOROETHYLVINYLETHER 
.RANS-1,2-DICHLOROETHENE 5 ND BROMOFORM 

- .ta CHLOROFORM 5 ND 2-HEXANONE 
,2-DICHLOROETHANE 5 ND 4-METHYL-2-PENTANONE 
-BUTANONE 10 ND TETRACHLOROETHENE 

DQ1,1,1-TRICHLOROETHANE 5 ND TOLUENE 
·~ARBON TETRACHLORIDE 5 ND CHLOROBENZENE 

-- IINYL ACETATE 10 ND ETHYLBENZENE 
DROMODICHLOROMETHANE 5 ND STYRENE -- TOTAL XYLENES I 

DET. 
LIIIfiT 

5 
5 
5 
5 
5 
s 
5 
5 
10 
5 
10 
10 
5 
5 
5 
5 
5 
5 

QA/QC SURROGATE RECOVERIES _, 

RESUL,TS 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

rOLUENE-d8(88-110) 99~~ BROMOFLUOROBENZENE(86-115) 94~: 1,2-DICHLOROETHANE-d4(76-114) 

-~\JD 
J 
B ., 
* 

_..., 

= 
= 
= 
= 

NOT DETECTED ABOVE QUANTITATION LIMIT 
ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 
SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

97~~ 



- SOUTHW~~T LA.tSUKAl'UKY u~· UK.LA.tlUNlA, l.NL. 
1700 W. Albany • Suite "C" • Broken Arrow, Oklahoma 74012 • 918-251-2858 

- .. 
-I 

-. 
., 

-.. :NT: DAMES & MOORE 
11701 BORMAN DRIVE, SUITE 340 

-, ST. LOUIS, MO 63146 
ATTN: DAVE PURINGTON 

- 0 

.., 

SAMPLE MATRIX: WATER 
SWLO " 2397.05 (MS/MSD) 
DATE SUBMITTED: 04-18-90 
SAMPLE ID: MW104 (MS/MSD) 

REPORT: G2704.7 

DATE: 05-08-90 

~ATER VOLATILE ~ATRIX SPIKE/~ATRIX SPIKE DUPLICATE RECOVERY 
.., 

SPIKE SAI'IPLE 1'15 1'15 .... ADDED CONCENTRATION COI'II:ENTRATION PERCENT 
;)OUND (ug/U (ug/Ll (ug/Ll RECOVERY 

~1-DICHLOROETHENE 50 0 58 116 
:HLOROETHENE 50 0 54 108 

11 ZENE 50 0 60 120 
TOLUENE 50 0 57 114 
--. OROBENZENE 50 0 54 108 

_..,. 
SPIKE 1'15D l't5D 
ADDED COI'II:ENTRA II ON PERCENT PERCENT QC 

~I'IPOUND (ug/U (ug/U RECOVERY RPD RPD 

-· -DICHLOROETHENE 50 56 102 4 14 
11\.LCHLOROETHENE 50 54 108 0 14 
~"'ZENE 50 57 114 5. 11 

UENE 50 56 112 2 13 
C. ._OROBENZENE 50 54 108 0 13 

---
4 1LUES OUTSIDE OF QC LIMITS --

--

QC 
LII'tiT5 

RECOVERY 

61 - 145 
71 - 120 
76 - 127 
76 - 125 
75 - 130 

LII'tiTS 
REC. 

61 - 145 
71 - 120 
76 - 127 
76 - 125 
75 - 130 



... SOUTHWEST ~ABORATORY OF OKLAHOMA, INC . 
1700 W. Albany • Suite "C" • Broken Arrow, Oklahoma 74012 • 918-251-2858 

-l 
-·~ & MOORE 
71 BORMAN DRIVE, SUITE 340 
--~uUIS, MO 63146 

t_ DAVID PURINGTON -.. 
~-1 MATRIX: WATER 

I tt METHOD BLANK 
~ ~REF.: SW846-8270, EPA METHODOLOGY 
~ :r: 19943 - 002; FORD EARTH CITY 
~LE ID: METHOD BLANK 
• 

REPORT: G2704.8 

DATE: 05-08-90 

DATE EXTRACTED: 04-19-90 
DATE ANALYZED : 04-23-90 

..._,JLATILES 
I 

DEI. RESULTS 
LI"IT (ug/Ll SE"IVOLATILES 

DEI. RESULTS 
LI"IT (ug/L) 

-t: ~ 10 
S -CHLOROETHYL)ETHER 10 
ILOROPHENOL 10 

.• ICHLOROBENZENE 10 
4 ICHLOROBENZENE 10 
'~YL ALCOHOL 10 

-ICHLOROBENZENE 10 
M HYLPHENOL 10 
5.. ... -CHLORO I SOF'ROPYL) ETHER 10 

rTHYLPHENOL 10 
~~ ROSO-DI-n-PROPYLAMINE 10 
X HLOROETHANE 10 

' "fOBENZENE 10 
, • DRONE 10 
·~ ROPHENOL 10 
~4rDIMETHYLPHENOL 10 

~~IC ACID SO 
. :~ -CHLOROETHOX'f) METHANE 10 
,• i_ .. !CHLOROPHENOL 10 

l4-TRICHLOROBENZENE 10 
, ., 'HALENE 10 
-C .OROANILINE 10 
•:'~CHLOROBUTADIENE 10 

.OR0-3-METHYLPHENOL 10 
·~ "HYLNAPHTHALENE 10 
-~~HLOROCYCLOPENTADIENE 10 

i ')-TRICHLOROPHENOL. 10 
·•· )-TRICHLOROPHENOL 50 
-L .... ORONAPHTHALENE 10 
~ "'"1TROANILINE 50 
. .. rHYLPHTHALATE 10 
::1 ~PHTHYLENE 10 

·-AL;ITROANILINE 50 

ND 
NO 
NO 
NO 
NO 
NO 
ND 
NO 
ND 
ND 
NO 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
NO 
NO 
NO 
ND 
ND 
ND 
NO 
NO 
ND 
NO 
NO 
NO 
NO 
ND 

ACENAPHTHENE 10 
2,4-0INITROPHENOL SO 
4-NITROPHENOL 50 
DIBENZOFURAN 10 
2,4-DINITROTOLUENE 10 
2,6-DINITROTOLUENE 10 
DIETHYLPHTHALATE 10 
4-CHLOROPHENYL-PHENYLETHER 10 
FLUORENE 10 
4-NITROANILINE 50 
4,6-DINITRO 2-METHYLPHENOL 50 
N-NITROSOOIPHENYLAMINE(1) 10 
4-BROMOPHENYL-PHENYLETHER 10 
HEXACHLOROBENZENE 10 
PENTACHLOROPHENOL 10 
PHENANTHRENE 10 
ANTHRACENE 10 
DI-N-BUTYLPHTHALATE 10 
FLUORANTHENE 10 
PYRENE 10 
BUTYLBENZYLPHTHALATE 10 
3,3-DICHLOROBENZIDINE 20 
BENZO(A)ANTHRACENE 10 
BIS(Z-ETHYLHEXYL)PHTHALATE 10 
CHRYSENE 10 
DI-N-OCTYL PHTHALATE 10 
BENZO(B)FLUORANTHENE 10 
BENZO(K)FLUORANTHENE 10 
BENZO(A)PYRENE 10 
INDEN0(1,2,3-CD)PYRENE 10 
DIBENZ(A,H)ANTHRACENE 10 
BENZO(G,H,I)PERYLENE 10 

QA/QC SURROGATE RECOVERIES 

12 

ND 
ND 
NO 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
NO 
ND 
NO 
NO 
ND 
ND 
NO 
NO 
NO 
NO 
NO 
ND 

NO 
NO 
NO 
NO 
ND 
NO 
NO 
NO 

·~ OBENZENE-d5(35-114) 79~ 2-FLUOROBIPHENYL(43-116) 69~ TERPHENYL-d14 (33-141) 94~ 
~- DL-d5 (10-94) 88~ 2-FLUOROPHENOL (21-100) 69~ Z,4,6-TRIBROMOPHENOL(10-lZ3J 81~ 

'" NOT DETECTED ABOVE QUANTITATION LIMIT 
·~: E5TIMATED VALUE: CONCENTRATION BELOW LIMIT OF OUANTITATION 

ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 
SURROGATE RECOVERY OUTSIDE OF QC LIMITS 



SOUTHWEST LABORATORY OF OKLAHOMA, INC. 
1700 W. Albany • Suite nC" • Broken Arrow, Oklahoma 74012 • 918-251-2858 

l 
-~i i & MOORE 
1: . BORMAN DRIVE, SUITE 340 
l LOUIS, MD 63146 
~ : DAVID PURINGTON 

~YLE MATRIX: WATER 
"" It METHOD BLANK 

-t DD REF.: SW846-8270, EPA METHODOLOGY 
R _ECT: 19943- 002; FORD EARTH CITY 
-,PLE ID: METHOD BLANK 

REPORT: G2704.9 

DATE: 05-0B-90 

DATE EXTRACTED: 04-24-90 
DATE ANALYZED : 04-25-90 

DET. RESULTS 
II VOLATILES LIPIIT (ug/L) SEPIIVOLATILES 

DET. RESULTS 
LIPIIT (ug/L) 

H OL 10 
~,2-CHLOROETHYL)ETHER 10 

luLOROPHENOL 10 
; DICHLOROBENZENE 10 
• DICHLOROBENZENE 10 

- tlZYL ALCOHOL 10 
., DICHLOROBENZENE 10 
'· THYLPHENOL 10 
'~(2-CHLOROISOPROPYL)ETHER 10 

~THYLPHENOL 10 
-~ tTROSO-DI-n-PROPYLAMINE 10 
. i~rlCHLOROETHANE 10 

-.ROBENZENE 10 
··· ~HORONE 
~ tTROPHENOL 
-~-DIMETHYLPHENOL 

ZOIC ACID 
3 (2-CHLOROETHOXY)METHANE 

-~ ~-DICHLDROPHENOL 
~,4-TRICHLOROBENZENE 

---.. HTHALENE 
q -HLOROANILINE 
-~ACHLOROBUTADIENE 

HLOR0-3-METHYLPHENOL 
~ ETHYLNAPHTHALENE 
~ACHLOROCYCLOPENTADIENE 

·,6-TRICHLOROPHENOL 
• ·, 5-TRICHLOROPHENOL 
4~~HLORONAPHTHALENE 

f"'ITROANILINE 
. IETHYLPHTHALATE 
~ :NAPHTHYLENE 

-;NITROANILINE 

_., 

10 
10 
10 
50 
10 
10 
10 
10 
10 
tO 
10 
10 
10 
10 
50 
10 
50 
10 
10 
50 

ND 
ND 
NO 
NO 
ND 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
NO 
ND 
NO 
NO 
NO 
NO 

ACENAPHTHENE 10 
2,4-0INITROPHENOL 50 
4-NITROPHENOL 50 
OIBENZOFURAN 10 
2,4-DINITROTOLUENE 10 
2,6-0INITROTOLUENE 10 
DIETHYLPHTHALATE 10 
4-CHLOROPHENYL-PHENYLETHER 10 
FLUORENE 10 
4-NITROANILINE 50 
4,6-0INITRO.Z-METHYLPHENOL 50 
N-NITROSOOIPHENYLAMINE(1) 10 
4-BROMOPHENYL-PHENYLETHER 10 
HEXACHLOROBENZENE 10 
PENTACHLOROPHENOL 10 
PHENANTHRENE 10 
ANTHRACENE 10 
DI-N-BUTYLPHTHALATE 10 
FLUORANTHENE 10 
PYRENE 10 
BUTYLBENZYLPHTHALATE 10 
3,3-DICHLOROBENZIOINE 20 
BENZO(A)ANTHRACENE 10 
BIS(2-ETHYLHEXYL)PHTHALATE 10 
CHRYSENE 10 
OI-N-OCTYL PHTHALATE 10 
BENZO(B)FLUORANTHENE 10 
BENZO(K)FLUORANTHENE 10 
BENZO(A)PYRENE 10 
INDEN0(1,2,3-CD)PYRENE 10 
DIBENZ(A,H)ANTHRACENE 10 
BENZO(G,H,I)PERYLENE 10 

QA/QC SURROGATE RECOVERIES 

NO 
ND 
NO 
NO 
ND 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
ND 
ND 
NO 
NO 
ND 
NO 
NO 
NO 
NO 
NO 
ND 
NO 
NO 
NO 
ND 
NO 

TROBENZENE-d5(35-114) 60% 
· -.::NOL-d 5 ( 10-94) 3n 

-FLUOROBIPHENYL(43-116) 58~ TERPHENYL-d14 (33-141) 80~ _, 

T __ , 
-FLUOROPHENOL (21-100) 41~ 2,4,6-TRIBROMOPHENOL(l0-123) 65% 

= NOT DETECTED ABOVE OUANTITATION LIMIT 
= ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 
= ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 
= SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

... **' 



~UU'l'HW~~T LA.BUKATUKY u~· UK.LAHU.MA, l.NC. 
1700 W. Albany • Suite "C" • Broken Arrow, Oklahoma 74012 • 918-251-2858 

l 

~ENT: DAMES & MOORE 
11701 BORMAN DRIVE, SUITE 340 
ST. LOUIS, MO 63146 

l ATTN: DAVID PURINGTON 

SAMPLE MATRIX: WATER 
SWLO M 2397.02 (MS/MSD) 
DATE SUBMITTED: 04-18-90 l 
DATE EXTRACTED: 04-19-90 
DATE ANALYZED : 04-24-90 

REPORT: G2704.10 

DATE: 05-08-90 

l METHOD REFERENCE: SW846-8270, EPA METHODOLOGY 
PROJECT: 19943 - 002; FORD EARTH CITY 
SAMPLE ID: MW102 (MS/MSD) 

SOIL SE~IVOLATILE ~ATRIX SPIKE/~ATRIX SPIKE DUPLICATE RECOVERY 

·--, 
SPIKE 
ADDED 

~POUND Cug/L) 

NOL 200 
- '-tHLOROPHENOL 200 

-DICHLOROBENZENE 100 
,ITROSO-d i -n-PROPYLAMINE 100 

.~.4-TRICHLOROBENZENE 100 
---"'l:HLOR0-3-11ETHYLPHENOL 200 

NAPHTHENE 100 
I ITROPHENOL 200 

- 'j1-DINITROTOLUENE 100 
~ACHLOROPHENOL 200 

-: ENE 100 

"I 

SA~PLE 

COtiCENTRATION 
Cug/U 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

t'ISD 

t'IS t'IS 
CONCENTRATION PERCENT 

(ug/U RECOVERY 

115 sa 
120 60 
67 67 
56 56 
68 68 
1"" ...... 61 
78 78 
179 90* 
90 90 
104 52 
78 78 

.. SD 

QC 
LirtiTS 

RECOVERY 

26 - 90 
25 - 102 
28 - 104 
41 - 126 
38 - 107 
26 - 103 
31 - 137 
11 - 114 
28 - 89 
17 - 109 
35 - 142 

SPIKE 
ADDED COJII:ENTRATION PERCENT PERCENT QC LI .. ITS 

~POUND (ug/Kg) (ug/Kg) RECOVERY RPD RPD RECOVERY 

: NOL 200 123 62 7 35 26 - 90 
116 58 3 so 25 - 102 
76 76 12 27 28 - 104 

~-fHLOROPHENOL 200 
--DICHLOROBENZENE 100 

· IITROSO-di-n-PROPYLAMINE 100 so 50 11 38 41 - 126 
70 70 3 23 38 - 107 
119 60 2 33 26 - 103 

~,~,4-TRICHLOROBENZENE 100 
~HLOR0-3-METHYLPHENOL 200 

:NAPHTHENE 100 77 77 1 19 31 - 137 
; liTROPHENOL 200 188 94* 4 so 11 - 114 
-~-DINITROTOLUENE 100 86 86 4 47 28 - 89 

ITACHLOROPHENOL 200 117 58 11 47 17 - 109 
; :ENE 100 79 79 1 36 35 - 142 

-~LUES OUTSIDE OF QC LIMITS 

-· 



- SOUTHWEST .. LABORATORY OF OKLAHOMA, INC. 
1700 W. Albany • Suite "C" • Broken A!Tow, Oklahoma 74012 • 918-251-2858 -I 

, 
-I 

-I 

-I 

-

:LIENT: DAMES 8c MOORE 
11701 BORMAN DRIVE 
ST. LOUIS, MISSOURI 63149 
ATTN: DAVE PURINGTON 

SAMPLE MATRIX: SOIL 
SWLO # 2371.05 
DATE SUBMITTED: 04-13-90 
PROJECT: EARTH CITY 
SAMPLE ID: COMP. 1 

DET. 
PARAMETER LIMIT UNIT 

TOTAL CYANIDES 

rOTAL METALS 

-ARSENIC 
L_EAD 

- ~ERCURY 

SEL.ENIUM 
1THALLIUM 

lANTIMONY 
BERYLLIUM 

--:ADMIUM 
;cHROMIUM 
COPPER 

_NIC~:EL 

SILVER 
lziNC 

L_ 
L~ 

I 
I 
I 

1. 0 Llg/Kg 

2.0 mg/kg 
0.6 mg/kg 
0.1 mg/kg 
0.4 mg/kg 
0.4 mg/kg 
6.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
2.0 mg/kg 
2.0 mg/kg 
2.0 mg/kg 
2.0 mg/kg 

[ 
-:ND = NOT DETECTED ABOVE QUANTITATION LIMIT 

REPORT: 2371.05MT 

DATE: 05-03-90 

DATE 
RESULTS ANALYZED 

ND 04-27-90 

5.89 04-25-90 
13.6 04-19-90 
ND 04-18-90 
NO 04-24-90 
ND 04-19-90 
ND <)4-19-90 
ND 04-19-90 
ND 04-19-90 
18.1 <)4-19-90 
22.8 04-19-90 
18.3 04-19-90 
ND 04-19-90 
62.4 04-19-90 

METHOD 
REFERENCE 

SM 412D 

sw 7060 
sw 7421 
sw 7471 
sw 7740 
sw 7841 
sw 6010 
sw 6010 
sw 6010 
sw 6010 
SW 6010 
sw 6010 
sw 6010 
sw 6010 

sw 

l_~SM 
= TEST METHODS FOR EVALUATING SOLID WASTE, EPA PUBLICATION #SW846, 

THIRD EDITION, NOVEMBER 1986 

L-
l 

... 

= STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER~ 
16TH EDITION, 1985 
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SOUTHWEST LABORATORY OF OKLAHOMA, INC. 
1700 W. Albany • Suite "C' • Broken A"ow, Oklahoma 74012 • 918-251-2858 

_£:L. lENT: DAMES & MOORE, INC. 
11701 BORMAN DRIVE 

REPORT: 2371.05T 

-; 

-

ST. LOUIS, MO 63149 
ATTN: DAVID PURINGTON 

SAMPLE MATRIX: SOIL 
SWLO # 2371.05 
DATE SUBMITTED: 04-13-90 
PROJECT: EARTH CITY 
SAMPLE ID: COMP. 1 

DET. 

DATE: 05-03-90 

DATE DATE METHOD 
L RAMETER LIMIT UNIT RESULTS EXTRACTED ANALYZED REFERENCE 

TAL EXTRACTABLE HYDROCARBONS 

_GRSOL I 1\IE 1.0 mg/l<g ND 04-19-90 04-21-90 GC/FID 
. ·EsEL 1.0 mg/Kg ND 04-19-90 04-21-90 GC/FID 

·- :ROSENE 1.0 mg/l<g ND -04-19-90 04-21-90 GC/FID 
-· '-4 1.0 mg/Kg ND 04-19-90 04-21-90 GC/FID 

-:..JAF'THA 1.0 mg/Kg ND 04-19-90 04-21-90 GC/FID 
JNI<ER C/#6 FUEL OIL 1.0 mg I ~::g ND 04-19-9(l 04-21-90 GC/FID 
.SCE!...LANEOUS ( 1) 1.0 mg/Kg 5.1 04-19-90 04-21-90 GC/FID 

·--
-
·-
--
-
- ( 1) 

- D 
~ ·- , 

-

= 

= 
= 
= 
= 

QA/QC SURROGATE RECOVERY 

NAPHTHALENE 95% 

ANALYSIS SHOWS MISCELLANEOUS PEAKS WHICH CANNOT BE IDENTIFIED AS 
ANY SPECIFIC PATTERN. THE RESPONSE FACTOR FOR DIESEL WAS USED. 
NOT DETECTED ABOVE OUANTITATION LIMIT 
COMPOUND FOUND IN BLANK AS WELL AS SAMPLE 
ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF OUANTITATION 
UNABLE TO QUANTITATE DUE TO MATRIX INTERFERENCE 
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i"1ay 3 ~ 1990 

Dave F'l..lr ing ton 
DAI1E3 ·~( i·100F:E 
11701 Borman Drive 
St. Louis, MO 63146 

Project: ~arth City 

De;o.r i'lr. F'Llr ing ton: 

Enclosed are the anal1tical results for your samples 
rec?ived in cur labor~tor1 en ~pril 13~ 1990~ fer the above­
captioned ~reject. 

If~ in ;our review~ y~u should have any questions or r~quire 
additional information~ please call • 

Sincerely~ 

Fandy Staggs 
Proj e•=t Manager 

RS/lk 

Enclosures 

OM~tS & IAOORE 

MP..Y 04 1990 

ST. LOUIS. ~ISSOUPJ 

1700 \VEST ALBA.'JY. SUITE C • BROKEN ARRO\V. OK 74012 
(918) 251-2858 • fA.'< (918) 251-2599 
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DAMES & MOORE CHAIN-OF-CUSTODY RECORD 

Samplo Sourco & Cllenl ;z::o;z_p cJS po.J t.s-hu- Flold Porsonnol (Sionalure) :· · . ' 
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SOUTHWEST LABORATORY OF OKLAHOMA, INC. 
1700 W. Albany • Suite "C" • Broken Anow, Oklahoma 74012 • 918-251-2858 

- l 
l CLIENT: DAMES & MOORE 

11701 BORMAN DRIVE 

l 
ST. LOUIS, MISSOURI 63149 
ATTN: DAVE PURINGTON 

:t 

l 
SAMPLE MATRIX: SOIL 
SWLO # 2371.01 

,.... DATE SUBMITTED: 04-13-90 
PROJECT: EARTH CITY 

l SAMPLE ID: BKG 

DET. 

l 
PARAMETER LIMIT UNIT 

• y 

.. 

·-

TOTAL CYANIDES 

l TOTAL METALS 

ARSENIC 

l LEAD 
MERCURY 
SELENIUM 
THALLIUM 1 ANTIMONY 

• BERYLLIUM 
CADMIUM _.__1 CHROMIUM 

•. .. COPPER 
I NICKEL 

j ] SILVER 

ll 
:L1 
•• 

--] 
• 

ZINC 

1.0 L\g/Kg 

2.0 mg/kg 
0.6 mg/kg 
0.1 mg/kg 
1).4 mg/kg 
(l. 4 mg/kg 
6.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
2.0 mg/kg 
2.0 mg/kg 
:.o mg/kg 
2.0 mg/kg 

= NOT DETECTED ABOVE QUANTITATION LIMIT 

REPORT: 2371.01MT 

DATE: 05-03-90 

DATE 
RESULTS ANALYZED 

ND 04-27-90 

5.80 04-25-90 
17.4 04-19-90 
ND 04-18-90 
ND 04-24-90 
ND 04-19-90 
6.9 04-19-90 
ND 04-19-90 
1.1 04-19-90 
l4.5 04-19-90 
24.0 04-19-90 
18.0 04-19-90 
ND 04-19-90 
61.6 04-19-90 

METHOD 
REFERENCE 

SM 412D 

sw 706(1 
sw 74:1 
sw 7471 
sw 774(1 
sw 7841 
sw 601(l 
sw 601(1 
sw 6(l1(l 
sw 6010 
sw 6010 
sw 6010 
sw 601l"> 
sw 6010 

ND 
- .l ] sw 
• - SM 

= TEST METHODS FOR EVALUATING SOLID WASTE, EPA PUBLICATION #SW846, 
THIRD EDITION, NOVEMBER 1986 

__ .. l.] 
• 
_ __LJ 
• 

- ~ J 
• 

= STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER, 
16TH EDITION, 1985 



l . SOUTHWEST .LABORATORY OF OKLAHOMA, INC. 
1700 W. Albany • Suite "C' • Broken Al70w, Oklahoma 74012 • 918-251-2858 

-fCLJENT: DAMES & MOORE~ INC. 
11701 BORMAN DRIVE 

REPORT: 2371.01T 

-

~ 

'I 

'I 

'J 

ST. LOUIS, MD 63149 
ATTN: DAVID PURINGTON 

SAMPLE MATRIX: SOIL 
SWLO # 2371.01 
DATE SUBMITTED: 04-13-90 
PROJECT: EARTH CITY 
SAMPLE ID: BKG 

DATE: 05-03-90 

1 DET. DATE DATE METHOD 
. ARAMET~~R~----------~L~I~M~I~T---=U~N~I~T ____ ~R=E=S=U=L~T=S---=E=X~T~R~A=C~T=E=D--~A~N~A=L~Y=Z=E=D--~R=E~F=E~R=E~N=C=E 

irOTAL EXTRACTABLE HYDROCARBONS 

1.0 mg/l<g ND 04-19-90 04-20-90 GC/FID GASOLINE 
•T"1IESEL 1. (l mg/l<g NO 04-19-90 04-20-90 GC/FID 
~EROSENE 1.0 mg/Kg ND 04-19-90 04-20-90 GC/FID 

P-4 1.0 mg/Kg ND 04-19-9(l 04-20-90 GC/FID 
: NAPTHA 1.0 mg/Kg NO 04-19-90 04-20-90 GC/FID 

·uNI<ER C/#6 FUEL OIL 1.0 mg /IC::g ND 04-19-90 04-20-90 GC/FID 
ISCELLANEOUS ( 1) 1.0 mg I ~::g 14.9 04-19-90 04-:0-9(l GC/FID 

QA/QC SURROGATE RECOVERY 

NAPHTHALENE 1021. 

--l 
.J 

-- l 
( 1) 

liD 
d 
,] ---a 1-· 

- l 
- l 

= 

= 
= 
= 
= 

ANALYSIS SHOWS MISCELLANEOUS PEAKS WHICH CANNOT BE IDENTIFIED AS 
ANY SPECIFIC PATTERN. THE RESPONSE FACTOR FOR DIESEL WAS USED. 
NOT DETECTED ABOVE QUANTITATION LIMIT 
COMPOUND FOUND IN BLANK AS WELL AS SAMPLE 
ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 
UNABLE TO QUANTITATE DUE TO MATRIX INTERFERENCE 



SOUTHWEST .. LABORATORY OF OKLAHO:MA, INC. 
1700 W. Albany • Suite "C" • Broken Arrow, Oklahoma 74012 • 918-251-2858 

i 
J .... 

-
~~IENT: DAMES & MOORE. INC. 

. ~ 11701 BORMAN DRIVE 

'""" 
r 

--- "-1 

, 

ST. LOUIS, MO 63149 
ATTN: DAVID PURINGTON 

SAMPLE MATRIX: SOIL 
SWLO ~ 2371.01 
DATE SUBMITTED: 04-13-90 
DATE EXTRACTED: 04-27-90 
DATE ANALYZED: 05-02-90 
PROJECT: EARTH CITY 
METHOD REFERENCE: SW846-8150, EPA METHODOLOGY 
SAMPLE ID: BI<G 

RESULTS REPORTED IN ug/Kg OR Parts Per Billion 

__ IERBICIDES 
DET. 
LIMIT UNIT -

I '"".4-D l ~ 4, 5-TF' 

l __ 

I I 

l 
__ l 
-l 
l_l 
l_l 
I ND = 

(SILVEX) 
80.0 
10.0 

Ltg /Kg 
Ltg I :r::g 

-GA/QC SURROGATE RECOVERY 

2,4,5-T (10-98) 94.21. 

REPORT: 2371.01H 

DATE: 05-03-90 

RESULTS 

ND 
ND 

I ..} = 
NOT DETECTED ABOVE OUANTITATION LIMIT 
ESTIMATED VALUE: CONCSNTRATION BELOW LIMIT 
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 
SURROGATE RECOVERY OUTSIDE OF OC LIMITS 

OF OUANTITATION 
3 = 

Jc = 
.,_,_ 



SOUTHWEST JABORATOR.Y OF OKLAHOMA, INC. 
1700 W. Albany • Suite "C' • Broken Arrow, Oklahoma 74012 • 918-251-2858 

DAMES & MOORE~ INC. REPORT: 2371.01P 
11701 BORMAN DRIVE 
ST. LOUIS, MO 63149 DATE: 05-03-90 
ATTN: DAVID PURINGTON 

SAMPLE MATRIX: SOIL 
SUlLO It 2371.01 
DATE SUBMITTED: 04-13-90 
DATE EXTRACTED: 04-17-90 
DATE ANALYZED : 05-02-90 
METHOD REFERENCE: SW846-8080~ EPA METHODOLOGY 
PROJECT: EARTH CITY 
SAMPLE ID: BKG 

RESULTS REPORTED IN ug/Kg OR Parts Per Billion (PPB) 

PESTICIDES/PCB'S DETECTION LIMIT 

ALF'HA-BHC 17.2 
BETA-BHC 17.2 
GAMMA-BHC(LINDANE) 17.2 
DELTA-BHC 17.2 
HEPTACHLOR 17.2 
ALDRIN 17.2 
HEPTACHLOR EPOXIDE 17.2 
Ei-IDOSULF AN I 17.2 
4,4-DDE 17.2 
DIELDRIN 34.5 
ENDf\IN 34.5 
ENDOSULFAN II 34.5 
4,4-DDD 34.5 
ENDOSULFAN SULFATE 34.5 
4,4-DDT 34.5 
ENDRIN KETONE 34.5 
METHOXYCHLOR 172.4 
ALPHA-CHLORDANE 172.4 
GAI'IMA-CHLORDANE 172.4 
TOXAPHENE 344.8 
AROCHLOR-1221 172.4 
AROCHLOR-1232 172.4 
AROCHLOR-1242 172.4 
AROCHLOR-1016 172.4 
AROCHLOR-1248 172.4 
AROCHLOR-1254 344.8 
AROCHLOR-1260 344.8 

QA/QC SURROGATE RECOVERIES 

DIBUTYLCHLORENDATE (24-150) 89% 

ND = NOT DETECTED ABOVE QUANTITATION LIMIT 

RESULTS 

ND 
~JD 

ND 
~JD 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 
B = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE * = SURROGATE RECOVERY OUTSIDE OF QC LIMITS · 



l SOUTHWEST LABORATORY OF OKLAHOMA, INC. 
1700 W. Albany • Suite "C' • Broken Arrow, Oklahoma 74012 • 918-251-2858 

l 
:s & MOORE~ INC. 
11 BORMAN DRIVE 

lLOUIS, MO 63149 
_ t.l: DAVID PURINGTON 

)LE MATRIX: SOIL 
b .. 2371.01 
~OD REF.: SW846-8270, EPA METHODOLOGY 
JECT: EARTH CITY 

--l'LE ID: BKG 

ltVOLATILES 
- I 

NOL 
~(2-CHLOROETHYL)ETHER 

;ILOROF'HENOL 
-DICHLOROBENZENE 
-DICHLOROBENZENE 

lZYL ALCOHOL 
-DICHLOROBENZENE 
ETHYL PHENOL 

l
(2-CHLOROISOPROPYL)ETHER 
ETHYLF'HENOL 

- IITROSO-DI-n-PROPYLAMINE 
.ACHLOROETHANE 

lRDBENZENE 
:PHORONE 

I II TROPHENOL 
--~-DIMETHYLPHENOL 

1ZOIC ACID 

I 
i(2-CHLOROETHOXY)METHANE 

. -f-D I CHLOROPHENOL 
f,4-TRICHLOROBENZENE 

1

- 'HTHALENE 
:HLOROANI LINE 

-·j:ACHLOROBUTADIENE 
~HLOR0-3-METHYLPHENOL 

! 1ETHYLNAPHTHALENE 
I 

I ~1ACHLOROCYCLOPENT AD I El'JE 
,6-TRICHLOROPHENOL 
,5-TRICHLOROPHENOL 

CHLORONAPHTHALENE 
-1ITROANI LINE 

i1E'THYLPHTHALATE 
SNAPHTHYLENE 

-· JITROANILINE 

DET. RESULTS 
LII'IIT Cug/Kg) 

660 NO 
660 ND 
660 ND 
660 NO 
660 ND 
660 ~JD 

660 ND 
660 ND 
660 NO 
660 ND 
660 ND 
660 ND 
660 ND 
660 ND 
660 ND 
660 ND 
3200 ND 
660 ND 
660 ND 
660 NO 
660 ND 
660 ND 
660 ND 
660 ND 
660 ND 
660 ND 
660 ND 
3200 ND 
660 ND 
3200 ND 
660 ND 
660 ND 
3200 ND 

·' REPORT: 2371.01B 

DATE: 05-03-90 

DATE SUBMITTED: 04-13-90 
DATE EXTRACTED: 04-17-90 
DATE ANALYZED : 04-26-90 

SEMI VOLATILES 

ACENAPHTHENE 
2,4-DINiiROPHENOL 
4-NITROF'HENOL 
DIBENZOFURAN 
2~4-DINITROTOLUENE 
2,6-DINITROTOLUENE 
DIETHYLF'HTHALATE 
4-CHLOROPHENYL-PHENYLEiHER 
FLUORE~~E 

4-NITROANILINE 
4,6-DINITRO ·2-METHYLPHENOL 
N-NITROSODIPHENYLAMINE(1) 
4-BROMOPHENYL-PHENYLETHER 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
DI-N-BUTYLPHTHALATE 
FLUORANTHENE 
PYRENE 
BUTYLBENZYLPHTHALATE 
3,3-DICHLOROBENZIDINE 
BENZO(A)ANTHRACENE 
BIS(2-ETHYLHEXYL)PHTHALATE 
CHRYSENE 
DI-N-OCTYL PHTHALATE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 
INDEN0(1,Z,3-CD)PYRENE 
DIBENZ(A,H)ANTHRACENE 
BENZO(G,H,I)PERYLENE 

DET. RESULTS 
LIMIT ~gJ_ 

660 ND 
3200 ND 
3200 ND 
660 ND 
660 ND 
660 ND 
660 ND 
660 ND 
660 ND 
3200 ND 
3200 ND 
660 ND 
660 ND 
660 ND 
660 ND 
660 ND 
660 ND 
660 ND 
660 ND 
660 ND 
660 ND 
1320 ND 
660 ND 
660 ND 
660 ND 
660 ND 
~60 ND 
660 ND 
660 ND 
660 ND 
660 ND 
660 ND 

QA/QC SURROGATE RECOVERIES ·--/ 
I 
~RODENZENE-d5(23-120) 
iENOL-d5 (24-113) 

-~ 
' • 

7.,.., 
'lo.Jt·. 2-FLUOROBIPHENYL(30-115) 79~ TERPHENYL-dl4 (18-1 7) 

2-FLUOROPHENOL (25-121) 69~ 2,4~6-TRIBROMOPHENOL(19-1 :) 

• = NOT DETECTED ABOVE QUANTITATION LIMIT 
- = ESTIMTED Vr~LUE: COt-JCENTRATION BELOW LIIiiT OF QUAI\ITITATION 

= ANALYTE DETECTED IN BLANK AS WELL AS S~MF'LE 
• = 3~RR8GATE ;ECOVERY OUTSinE OF QC LIMITS 

-----

83:: 
a a:~ 



-, SOUTffiVEST LABORATORY OF OKLAHOMA, INC. 
1700 W. Alba,;y • Suite "C" • Broken A!TOW, Oklahoma 74012 • 918-251-2858 

CLIENT: DAMES & MOORE 
11701 BORMAN DRIVE 

~ ST. LOUIS, MISSOURI 63149 
ATTN: DAVE PURINGTON 

...., 

..., 

SAMPLE MATRIX: SOIL 
SWLO # 2371.02 
DATE SUBMITTED: 04-13-90 
PROJECT: EARTH CITY 
SAMPLE ID: 54 

DET. 
-, PARAMETER 

TOTAL CYANIDES 

--, TOTAL METALS 

LIMIT UNIT 

ARSENIC 
-,lEAD 

MERCURY 
SELENIUM 

----,THALLIUM 
ANTIMONY 

1l SERYlL I UM 
CADMIUM 

\ CHROMIUM 
I COPPER 

I NICKEL -l SILVER 
ZINC 

[l 
[_l 

Ll 

2.0 mg/kg 
0.6 mg/kg 
0.1 mg/kg 
0.4 mg/kg 
0.4 mg/kg 
6. c) mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
2.0 mg/kg 
2.0 mg/kg 
2.0 mg/kg 
2.0 mg/kg 

NOT DETECTED ABOVE QUANTITATION LIMIT 

REPORT: 2371.02MT 

DATE: 05-03-90 

DATE 
RESULTS ANALYZED 

NO 04-27-90 

5.60 04-25-90 
17.8 04-19-90 

. 0.18 04-18-90 
NO 1)4-24-90 
ND 04-19-90 
6.7 04-19-90 
ND 04-19-90 
ND 04-19-90 
13.1 04-19-90 
23.0 04-19-90 
16.3 04-19-90 
ND 04-19-90 
56.8 04-19-90 

METHOD 
REFERENCE 

SM 4120 

SW 7060 
sw 7421 
sw 7471 
sw 7740 
sw 7841 
sw 6010 
SW 6010 
sw 6010 
sw 6010 
SW 6010 
SW 6010 
sw 6010 
sw 6010 

I ND = --l sw = 

~--- SM = 

TEST METHODS FOR EVALUATING SOLID WASTE, EPA PUBLICATION #SW846, 
THIRD EDITION~ NOVEMBER 1986 

J 
l-~ 

i 
.J 

1--
I 

i ... 

STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER, 
16TH EDITION, 1985 



SOUTHWEST LABORATORY OF OKLAHOMA, INC. 
1700 W. Albany • Suite "C" • Broken An'ow, Oklahoma 74012 • 918-251-2858 

l 

l 
LIENT: DAMES & MOORE, INC. 

11701 BORMAN DRIVE 
REPORT: 2371.02T 

l 

l 

-I 

ST. LOUIS, MO 63149 
ATTN: DAVID PURINGTON 

SAMPLE MATRIX: SOIL 
SWLO # 2371.02 
DATE SUBMITTED: 04-13-90 
PROJECT: EARTH CITY 
SAMPLE ID: 54 

DATE: 05-03-90 

I 
ARAMETER 

DET. 
LIMIT UNIT 

DATE DATE METHOD 
RESULTS EXTRACTED ANALYZED REFERENCE 

lOTAL EXTRACTABLE HYDROCARBONS 

ASOLINE 1.0 mg/Kg ND 04-19-90 04-20-90 GC/FID 
...... IE:SEL 1.0 mg/Kg ND 

1-e:ROSENE 1.0 mg//(g ND 
04-19-90 04-20-90 GC/FID 
04-19-90 04-20-90 GC/FID 

P-4 1. I) mg/Kg ND 04-19-90 04-:20-90 GC/FID 
,Af:·THA 1.0 mg ll<g ND - 04-19-90 04-20-90 GC/FID 

fUN:<ER C/!*6 FUEL OIL 1. 0 mg/J<::g ND 04-19-91) 04-20-90 GC/FID 
I I SCELLANEJUS ( 1) 1.0 mg/Kg 6.3 04-19-90 04-20-90 GC/FID 

--
_l 

QA/QC SURROGATE RECOVERY 

NAPHTHALENE 1C)(l/. 

!-l 
·--I 

( 1) -
\ID 
~ 

= 

= 

ANALYSIS SHOWS MISCELLANEOUS PEAKS WHICH CANNOT BE IDENTIFIED AS 
ANY SPECIFIC PATTERN. THE RESPONSE FACTOR FOR DIESEL WAS USED. 
NOT DETECTED ABOVE QUANTITATION LIMIT 

J ·--r 

-
-

.. 

= 
= 
= 

COMPOUND FOUND IN BLANK AS WELL AS SAMPLE 
ESTIMATED VALUE: CONCENTRATION BELOL~ LIMIT OF OUANT!TATION 
UNA8L~ TO QUANTITATE DUE TO MATRIX INTERFERENCE 



SOUTHWEST ].ABORATORY OF OKLAHOMA, INC. 
1700 W. Albany • Suite ~c . Broken Arrow, Oklahoma 74012 • 918-251-2858 

CLIENT: DAMES & MOORE~ INC. 
·~ 11701 BORMAN DRIVE 

ST. LOUIS, MD 63149 
ATTN: DAVID PURINGTON 

SAMPLE MATRIX: SOIL 
SWLO # 2371.02 
DATE SUBMITTED: 04-13-90 
DATE EXTRACTED: 04-27-90 
DATE ANALYZED: 05-02-90 
PROJECT: EARTH CITY 
METHOD REFERENCE: SW846-8150, EPA METHODOLOGY 
SAMPLE ID: 54 

RESULTS REPORTED IN ug/Kg OR Parts Per Billion 

DET. 
__ i::RBICIDES LIMIT UNIT 

- .. -2, 4-D 80.0 Llg I l(g 
,4,5-TP (SILVEX) 10.0 Llg I l<g 

--&ill. 

QA/QC SURROGATE RECOVERY 

2~4,5-T (10-98) 92.3/. - .___ 

-- ... 
~D = NOT DETECTED ABOVE QUANTITATION LIMIT 

REPORT: 2371.02H 

DATE: 05-03-90 

RESULTS 

ND 
ND 

J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 
'*s = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE * = SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

- ..... 



__ lENT: 
, .. 

,-...~ 

SOUTHWEST .. LABORATORY OF OKLAHOMA, INC. 
1700 W. Albany • Suite "C" • Broken An-ow, Oklahoma 74012 • 918-251-2858 

DAMES & MOORE, INC. 
11701 BORMAN DRIVE 

REPORT: 2371.02P 

ST. LOUIS, MD 63149 
ATTN: DAVID PURINGTON 

DATE: 05-03-90 

SAMPLE MATRIX: SOIL 
SWLD It 2371.02 
DATE SUBMITTED: 04-13-90 
DATE EXTRACTED: 04-17-90 
DATE ANALYZED : 05-02-90 
METHOD REFERENCE: SW846-8080, EPA METHODOLOGY 
PROJECT: EARTH CITY 
SAMPLE ID: 54 

RESULTS REPORTED IN ug/Kg OR Parts Per Billion (PPB) 

PESTICIDES/PCB'S 

ALPHA-BHC 
BETA-BHC 
GAMMA-BHC(LINDANE) 
DELTA-BHC 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFArJ I 
4,4-DDE 
DIELDRIN 
ENDRHJ 
ENDOSULFAN II 
4,4-DDD 
ENDOSULFAN SULFATE 
4,4-DDT 
ENDRIN KETONE 
METHOXYCHLOR 
ALPHA-CHLORDANE 
GAMMA-CHLORDANE 
TOXAPHENE 
AROCHLOR-1221 
AROCHLOR-1232 
AROCHLOR-1242 
AROCHLOR-1016 
AROCHLOR-1248 
AROCHLOR-1254 
AROCHLOR-1260 

DETECTION LIMIT 

23.6 
23.6 
23.6 
23.6 
23.6 
23.6 
""'~ I £.:...J.C 

23.6 
23.6 
47.2 
47.2 
47.2 
47.2 
47.2 
47.2 
47.2 
236.0 
236.0 
236.0 
472.0 
236.0 
236.0 
236.0 
236.0 
236.0 
472.0 
472.0 

QA/QC SURROGATE RECOVERIES 

DIBUTYLCHLORENDATE (24-150) 88~ 

ND = NOT DETECTED ABOVE QUANTITATION LIMIT 

RESULTS 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
NO 
NO 
ND 
NO 
ND 
ND 
ND 

J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 
B = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 
* = SURROGATE RECOVERY OUTSIDE OF QC LIMITS 



SOUTHWEST LABORATORY OF OKLAHO~ INC. 
1700 W. Albany • Suire "C" • Broken AlTOw, Oklahoma 74012 • 918-251-2858 

3 ,'3£ MOORE~ INC • 
. _l BORMAN DRIVE 
-, LOUIS~ MD 63149 

,: DAVID PURINGTON 

1PLE MATRIX: SOIL 
... '~ M 2371.02 

OD REF.: SW846-8270, EPA METHODOLOGY 
u~ECT: EARTH CITY 

-..:PL£ ID: 54 

REPORT: 2371.02B 

DATE: 05-03-90 

DATE SUBMITTED: 04-13-90 
DATE EXTRACTED: 04-17-90 
DATE ANALYZED : 04-26-90 

DET. RESULTS 
~"~~-I VOLATILES LIMIT Cug/Kg) SEMIVOLATILES 

DET. RESULTS 
LII'IIT Cug/Kg> 

- JOL 
5(2-CHLOROETHYL)ETHER 
-~·~LOROF'HENOL 

-DICHLOROBENZENE 
.. -DICHLOROBENZENE 

-- .-:;IZYL ALCOHOL 
-DICHLOROBENZENE 
ETHYLF'HENOL 

~(2-CHLOROISDF'ROF'YL)ETHER 

ETHYLF'HC:!-JOL 
ITROSO-DI-n-PROPYLAMINE 

:,,ACHLOROETHANE 
· _,..ROBENZENE 

PHOROt-.IE 
ITROF'HENOL 

-~~-DIMETH'fLPHE!,IOL 

ZOIC ACID 
(2-CHLORDETHOXY)METHANE 

~q-DICHLOROPHENOL 

~,4-TRICHLOROBENZENE 
'HTHALENE 

.;HLOROANI LINE 
i-.. '<ACHLDROBUTAD IErlE 

:HLOR0-3-METHYLPHENDL 
1ETHYLNAPHTHALENE 

• EXACHLOROCYCLOPENTADIENE 
.__ 

1,6-TRICHLOROPHENOL 
1,5-TRICHLOROPHENOL 

I .-~HLORONAPHTHALENE 
L ~ITROANILINE 

'IETHYLPHTHALATE 
SNAPHTHYLENE 

. 3.,;NITROANILINE 

---

660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
3200 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
3200 
660 
3200 
660 
660 
3200 

ND 
~JD 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

140. 
ND 
ND 
ND 
ND 
NO 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

J 

ACENAPHTHENE 
2~4-DINITROPHENOL 
4-NITROPHENOL 
DIBENZDFURAN 
2~4-DINITROTOLUENE 

2~6-DINITROTOLUENE 

DIETHYLPHTHALATE 
4-CHLDROPHENYL-PHENYLETHER 
Fq.JDRENE 
4-NiiROANILINE 
4~6-DINITRO ·2-METHYLPHENOL 
N-NITROSODIPHENYLAMINE(l) 
4-BROMOPHENYL-PHENYLETHER 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACEr.JE 
DI-N-BUTYLPHTHALATE 
FLUORANTHENE 
PYRENE 
BUTYLBENZYLPHTHALATE 
3~3-DICHLOROBENZIDINE 

BENZO(A)ANTHRACENE 
BIS(2-ETHYLHEXYL)PHTHALATE 
CHRYSENE 
DI-N-OCTYL PHTHALATE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 
INDEN0(1~2~3-CD)PYRENE 
DIBENZ(A,H)ANTHRACENE 
BENZO(G~H,I)PERYLENE 

~~/QC $~RROGATE RECQVERIES 

660 
3200 
3200 
660 
660 
660 
660 
660 
660 
3200 
3200 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
1320 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 

ND 
~JD 

ND 
ND 
ND 
ND 

65 
ND 
~JD 

ND 
ND 
ND 
NO 
ND 
ND 

40 
ND 

100 
ND 

30 
50 

ND 
ND 

190 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

J 

J 

J 
J 

J 

iROBENZ:E!,JE -d 5 ( 23-120) 
1E:NOL-d5 (24-113) 

8 ""'!'•, .J•. 2-FLUOROBIPHENYL(30-115) 
2-FLUOROPHENOL (25-121) 

88~ TERPHENYL-d14 (18-137) 86~ 

80% 2,4,6-TRIBROMOPHENOL(:9-122) 103~ 

-l 
::: 

:: - :: 

= 

NOT DEr~CTED ABOVE QUANTITAT:DN LIMIT 
ESTIMATED VALUE: CDNCZNTRATION BELOW L!MIT OF QUANTITATION 
ANALYIE ~EiECTE;) 1'4 I~Ui'IK r~S WEi..L r~S SAMF'LE 
!3Ur,RC0HT( R!~CO'·JE; f .)IJTS I DE OF QC U 1'1 ITS 



I SOUTHWEST LABORATORY OF OKLAHOIVIA, INC. 
• 1700 W. Albany • Suite "C' • Broken Arrow, Oklahoma 74012 • 918-251-2858 

i J 

r lcLIENT: DAMES & MOORE REPORT: 2371.03MT 
117<)1 BORMAN DRIVE 

l ST. LOUIS, MISSOURI 63149 DATE: 05-03-90 

I 
ATTN: DAVE PURINGTON 

SAMPLE MATRIX: SOIL 

I l 
SWLO # 2371.03 
DATE SUBMITTED: 04-13-90 
PROJECT: EARTH CITY 

rl SAMPLE ID: 53 

DET. DATE METHOD l PARAMETER LIMIT UNIT RESULTS ANALYZED REFERENCE 

1.0 l.lg/Kg ND 04-27-90 SM 4120 I TOTAL CYANIDES 

-l TOTAL METALS 

I ARSENIC 2.0 mg/kg 2.12 04-25-9C:l sw 7060 l L=:AD 0.6 mg/kg 12.4 04-19-90 sw 7421 r MERCURY 0.1 mg/kg . ND 04-18-90 sw 7471 
SELENIUM C). 4 mg/kg ND 04-24-90 sw 7740 
THALLIUM 0.4 mg/kg ND 04-19-90 sw 784.1 l ANT!MONY 6.0 mg/kg ND 04-19-9<.1 sw 6010 
BERYLLIUM 1.0 mg/kg ND 04-19-90 sw 6010 
CADMIUM 1.0 mg/kg ND 04-19-90 sw 6010 -l CHROMIUM 1.0 mg/kg 5.5 <)4-19-90 SW 6010 
COPPER 2.0 mg/kg 15.2 04-19-90 sw 6<)10 
NICI<EL 2.0 mg/kg 9.7 <)4-19-90 sw 6010 --l SILVER 2.0 mg/kg NO C)4-19-90 sw 6010 
ZINC 2.0 mg/kg 32.8 04-19-90 sw 6010 

--1 
-1 
-1 

NO = NOT DETECTED AEOVE QUANTITATION LIMIT 
--lsw 

SM 

= TEST METHODS FOR EVALUATING SOLID WASTE, EPA PUBLICATION #SW846, 
THIRD EDITION, NOVEMBER 1986 

jl 
jl 
II 
_... 

= STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER~ 
16TH EDITION, 1965 
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~ 
-1 
-l CLIENT: 

1-f 
1-f 
,-11 

SOUTHWEST .. LABORATORY OF OKLAHOMA, INC. 
1700 W. Albany • Suite "C' • Broken Arrow, Oklahoma 74012 • 918-251-2858 

DAMES & MOORE, INC. 
11701 BORMAN DRIVE 
ST. LOUIS, MO 63149 
ATTN: DAVID PURINGTON 

SAMPLE MATRIX: 
SWLO # 2371.03 
DATE SUBMITTED: 
PROJECT: EARTH 
SAMPLE ID: 53 

SOIL 

<)4-13-90 
CITY 

REPORT: 2371.03T 

DATE: 05-<)3-90 

.;t_ DET. DATE DATE METHOD 
~~A~R~A~M=ET~E=R~-----------=L~I~M~IT~ __ U=N~IT~---R~~SUL=T~S=---E==XT~R~AC=T~E=D~~A~N~A~L~Y~Z=E=D~~R~E=F~E=R~E=N=C~E 

I .:!TOTAL E:<TRACTABLE HYDROCARBONS 

I ~GASOLINE DIESEL 
_,KEROSENE 

I JP-4 
NAF'THA 

~3UNKER C/#6 FUEL OIL I ~MISCELLANEOUS (1) 

i L.:l 
1-r 

li 
i 
-l 

1. (l 
1 . (l 
1.0 
1.0 
1.0 
1.0 
1.0 

mg I l<g ND 04-19-90 
mg/Kg ND 04-19-90 
mg/Kg ND 04-19-90 
mg/Kg ND 04-19-90 
mg/l<g NO <)4-19-q(l 
mq /~::g ND 04-19-90 
mg/l<g 12.0 04-19-9•) 

QA/QC SURROGATE RECOVERY 

NAPHTHALENE 1001. 

04-21-90 GC/FID 
04-21-90 GC/FID 
04-21-90 GC/FID 
04-21-90 GC/FID 
04-21-'?i(l GC/FID 
04-21-90 GC/FID 
04-21-90 GC/FID 

( 1) 

lND 

= 

= 

ANALYSIS SHOWS MISCELLANEOUS PEAKS WHICH CANNOT BE IDENTIFIED AS 
ANY SPECIFIC PATTERN. THE RESPONSE FACTOR FOR DIESEL WAS USED. 
NOT DETECTED ABOVE OUANTITATION LIMIT 

--1~ 
~ ., I ~ 

• 

= 
= 
= 

COMPOUND FOUND IN BLANK AS WELL AS SAMPLE 
ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 
UNABLE TO QUANTITATE DUE TO MATRIX INTERFERENCE 



SOUTHWEST ,LABORATORY OF OKLAHOMA, INC. 
1700 W. Albany • Suite "C" • Broken Arrow, Oklahoma 74012 • 918-251-2858 

·~ 

-.. 

CL!ENT: DAMES & MOORE~ INC. REPORT: 2371.03H 
~ 11701 BORMAN DRIVE 

......., 

ST. LOUIS, MO b3149 
ATTN: DAVID PURINGTON 

SAMPLE MATRIX: SOIL 
SWLO # 2371 • <)3 
DATE SUBMITTED: 04-13-90 
DATE EXTRACTED: 04-27-90 
DATE ANALYZED: 05-02-90 
PROJECT: EARTH CITY 
METHOD REFERENCE: SW846-8150, EPA METHODOLOGY 
SAMF'LE ID: 53 

RESULTS REPORTED IN ug/Kg OR P~rts Per Billion 

DET. 

DATE: 05-03-90 

~RBIC~I~D~E~S~------------------------~~~------~~~------------~~ LIMIT UNIT RESULT~ 

_.,.:, 4-D 80.0 Ltg I Kg ND 
,4,5-TF' CS!LVE:<) 10.0 ugll<g ND 

-·-
......... 

--
_..,. 

m 
.J --1 

., 
I 
I 'I 
I •. ,. 

= 
= 
= 
= 

QA/QC SURROGATE RECOVERY 

2~4,5-T (10-98) 91.9'1. 

NOT DETECTED ABOVE QUANTITATION LIMIT 
ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF OUANTITATION 
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 
SURROGATE RECOVERY OUTSIDE OF OC LIMITS 
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ENT: 

1 
!I 
~.W#CQrn 

SOUTHWEST LABORATORY OF OKLAHOMA, INC. 
1700 W. Albany • Suite "C" • Broken Arrow, Oklahoma 74012 • 918-251-2858 

DAMES & MOORE~ INC. 
11701 BORMAN DRIVE 

REPORT: 2371.03P 

ST. LOUIS, MD 63149 
ATTN: DAVID PURINGTON 

DATE: 05-03-90 

SAMPLE MATRIX: SOIL 
SWLO It .2371.03 
DATE SUBMITTED: 04-13-90 
DATE EXTRACTED: 04-17-90 
DATE ANALYZED : 05-02-90 
METHOD REFERENCE: SW846-8090, EPA METHODOLOGY 
PROJECT: EARTH CITY 
SAMPLE I D: 53 

RESULTS REPORTED IN ug/Kg OR Parts Per Billion (PPB) 

PESTICIDES/PCB'S 

ALPHA-r~HC 

BETA-BHC 
GAMMA-BHC(LINDANE) 
DELTA-BHC 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
4,4-DDE 
DIELDRIN 
ENDRIN 
ENDOSULFAN II 
4,4-DDD 
ENDOSULFAN SULFATE 
4,4-DDT 
ENDRIN KETONE 
METHOXYCHLOR 
ALPHA-CHLORDANE 
GAMMA-CHLORDANE 
TOXAPHE!'IlE 
AROCHLOR-1221 
AROCHLDR-123.2 
AROCHLOR-1242 
AROCHLOR-1016 
AROCHLOR-1.248 
AROCHLOR-1254 
AROCHLOR-1260 

DETECTION LIMIT 

19. o. 
19.0 
19.0 
19.0 
19.0 
19.0 
19.0 
19.0 
19.0 
38.0 
38.0 
38.0 
38.0 
38.0 
38.0 
38.0 
190.2 
190.2 
190.2 
380.5 
190 .• 2 
190.2 
190.2 
190.2 
190 • .2 
380.5 
380.5 

QA/QC SURROGATE RECOVERIES 

DIBUTYLCHLORENDATE (24-150) 81~ 

ND = NOT DETECTED ABOVE QUANTITATION LIMIT 
J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF 
B = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 
* = SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

RESULT~. 

ND 
ND 
ND 
ND 
~JD 

tJD 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
NO 
ND 
NO 
ND 
ND 
ND 

OUt~NTITATION 
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' l SOUTHW.EST.LAHUKATU.KY 0.14' OKLAHOMA, lNL • 
1700 W. Albany • Suite "C" • Broken Arrow, Oklahoma 74012 • 918-251-2858 

-r 

IES & MOORE, I"IC. 
01 BORMAN DRIVE 

, LOUIS, MD 63149 

'

N: DAVID PURINGTON 

IPLE MATRIX: SOIL 

REPORT: 2371.03B 

DATE: 05-03-90 

I 0 tt 2371. 03 
~ 'HOD REF.: SW846-8270, 
i JJECT: EARTH CITY 

EPA METHODOLOGY 

DATE SUBMITTED: 04-13-90 
DATE EXTRACTED: 04-17-90 
DATE ANALYZED : 04-26-90 

l [PLE ID: 53 

r I 
• '!!VOLATILES 

; lNOL 
3(2-CHLOROETHYL)ETHER 

• ~HLOROPHENOL 

~-DICHLOROBENZENE 
.. :;-DICHLOROBENZEl"E 
~ "ZYL ALCOHOL 

t-DICHLOROBENZENE 

[ 
~ETHYLPHENOL 
5(2-CHLOROISOPROPYL)ETHER 
~ETHYLF'HENOL 

~ITROSO-DI-n-PROPYLAMINE 

[ <ACHLOROETHANE 
·- tROBENZENE 

PHORONE 

[ 

I ITROPHENOL 
4-DIMETHYLPHENOL 
f'JZOIC ACID 

L 
t ( 2-CHLOROETHOXY) METHANE 
4-DICHLOROPHENOL 

f,4-TRICHLOROBENZENE 
t,HTHALENE 

[
- ~HLOROANILINE 
_ XACHLOROBUTADIENE 

~HLOR0-3-METHYLPHENOL 

[ .. 
- .'IETHYLNAPHTHALENE 

XACHLOROCYCLOPENTADIENE 
if,6-TRICHLOROPHENOL 
~,5-TRICHLOROPHENOL 

L CHLORONAPHTHALENE 
NITROANILINE 
~METHYLF'HTHALATE 

l ,C:NAF'HTHYLENE 
·NITROANILINE 

t ~ 

DET. RESULTS DET. 
LIMIT Cug/Kg) SEMI VOLATILES LII'IIT 

660 ND ACENAPHTHENE 660 
660 ND 2,4-DINITROPHENOL 3200 
660 ND 4-NITROPHENOL 3200 
660 ND DIBENZOFURAN 660 
660 ND 2,4-DINITROTOLUENE 660 
660 ND 2,6-DINITROTOLUENE 660 
660 ND DIETHYLPHTHALATE 660 
660 ND 4-CHLOROPHENYL-PHENYLETHER 660 
660 ND FLUOREI·JE 660 
660 ND 4-NITROANILINE 3200 
660 ND 4~6-DINITRO 2-METHYLPHENOL 3200 
660 ND N-NITROSODIPHENYLAMINE(1) 660 
660 ND 4-BROMOPHENYL-PHENYLETHER 660 
660 ND HEXACHLOROBENZENE 660 
660 ND PENTACHLOROPHENOL 660 
660 ND PHENANTHRENE 660 
3200 35 J ANTHRACENE 660 
660 ND DI-N-BUTYLPHTHALATE 660 
660 ND FLUORANTHENE 660 
660 ND F'YRENE 660 
660 ND BUTYLBENZYLPHTHALATE 660 
660 ND 3,3-DICHLOROBENZIDINE 1320 
660 ND BENZO(A)ANTHRACENE 660 
660 ND BIS(2-ETHYLHEXYL)PHTHALATE 660 
660 ND CHRYSENE 660 
660 ND DI-N-OCTYL PHTHALATE 660 
660 ND BENZO(B)FLUORANTHENE 660 
3200 ND BENZD(K)FLUORANTHENE 660 
660 ND BENZO(A)PYRENE 660 
3200 ND INDEN0(1,2,3-CD)PYRENE 660 
660 ND DIBENZ(A,H)ANTHRACENE 660 
660 ND BENZO(G,H,I)PERYLENE 660 
3200 ND 

QA/QC SURROGATE RECOVERIES 

RESULTS 
iY.s.LK!U 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
1'-10 
ND 
ND 
"ID 
ND 

30 J 
ND 

10 J 
40 J 
50 J 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

TROBENZENE-d5(23-120) 70% 2-FLUOROBIPHENYL(30-11S) 71~ TERPHENYL-d14 (18-137) 90~ 
I~ ,ENOL-d5 (24-113) 83~ 2-FLUOROF'HENOL (25-121) 67% 2,4,6-TRIBROMOPHENOL(19-122) 79% 

~ = NOT DETECTE~ ABOVE QUANTITATION LIMIT 
: ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 

L
;.l = ~NALYTE DETECTED IN BLANK AS WELL AS SAMPLE 
~ - ~URRCGATi:: ~ECDVERY OUTSIDE OF QC LIMITS 

~!.,4£&&a.:a; ex w _ ,, *' 
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SOUTHWEST JABORATORY OF OKLAHOMA, INC. 
1700 W. Albany • Suite "C' • Broken A/Tow, Oklahoma 74012 • 918-251-2858 

CLIENT: DAMES ~c MOORE REPORT: 2371.04MT 
11701 BORMAN DRIVE 
ST. LOUIS, MISSOURI 63149 DATE: 05-03-90 
ATTN: DAVE PURINGTON 

SAMPLE MATRIX: SOIL 
SWLO # 2371.04 
DATE SUBMITTED: 04-13-90 
PROJECT: EARTH CITY 
SAMPLE ID: COMP. 2 

DET. DATE METHOD 
PARAMETER LIMIT UNIT RESULTS ANALYZED REFERENCE 

TOTAL CYANIDES 1.0 L\g I l<g ND 04-27-90 SM 412D 

TOTAL METALS 

ARSENIC 2.0 mg/kg 7.41 04-25-90 sw 7060 
LEAD 0.6 mg/kg 15.9 04-19-9() sw 7421 
MERCURY 0.1 mg/kg ND 04-18-9!) sw 7471 
SELENIUM 0.4 mg/kg ND 04-~4-90 sw 7740 
THALLIUM 0.4 mg/kg ND 04-19-90 sw 7841 
ANTIMONY 6.0 mg/kg 7.4 04-19-90 sw 6010 
EERYLLIUM 1.0 mg/kg ND 04-19-90 sw 6010 
CADMIUM 1.0 mg/kg ND !)4-19-90 sw 6010 
CHROMIUM 1.0 mg/kg 15.5 04-19-90 SW 6010 
COPPER :.o mg/kg 25.0 04-19-90 sw 6010 
NICKEL 2.0 mg/kg 19.2 04-19-91) sw 6010 
SILVER 2.0 mg/kg ND 04-19-90 sw 6010 
ZINC 2.0 mg/kg 57.4 04-19-90 sw 6010 

= NOT DETECTED ABOVE QUANTITATION LIMIT ND 
sw 

SM 

= TEST METHODS FOR EVALUATING SOLID WASTE, EPA PUBLICATION #SW846, 
THIRD EDITION, NOVEMBER 1986 

= STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER, 
16TH EDITION, 1985 



- SOUTHWEST LABORATORY OF OKLAHOlVIA, INC. 
1700 W. Albany • Suite "C" • Broken Arrow, Oklahoma 74012 • 918-251-2858 

- CLIENT: DAMES & MOORE~ INC. 
11701 BORMAN DRIVE 

REPORT: 2371.04T 

ST. LOUIS, MD 63149 
ATTN: DAVID PURINGTON 

DATE: 05-03-90 

ll 
rl 

SAMPLE MATRIX: SOIL 
SWLO # 2371.04 
DATE SUBMITTED: 04-13-90 
PROJECT: EARTH CITY 
SAMPLE ID: COMP. 2 

I 1ARAMETER 
DET. 
LIMIT 

DATE DATE METHOD 
UNIT RESULTS EXTRACTED ANALYZED REFERENCE 

-- ·-yoTAL EXTRACTABLE HYDROCARBONS 

GASOLINE 
-[JIESEL 
j~EROSENE 
JF'-4 
NAPTHA 

--}·UNKER C/#6 FUEL OIL 
1ISCELLANEOUS (1) 

J 
-] 

-1 
~-

•-] 

1.0 
1..0 
1.0 
1.0 
1.0 
1.0 
1.0 

mg/l(q NO 04-19-90 
mg/'{g NO 04-19-90 
mg/Kg NO 04-19-90 
mg/Kg ND 04-19-90 
mg/Kq ND 04-19-90 
mg/Kg ND 04-19-~0 

mg /l(g 5.1 04-19-.:;(l 

QA/GC SURROGATE RECOVERY 

NAPHTHALENE 951. 

1)4-21-90 GC/FID 
04-21-90 GC/FID 
04-21-90 GC/FID 
04-21-90 GC/FID 
04-21-90 GC/FID 
04-21-90 GC/FID 
04-21-90 GC/FID 

h ""' ( 1) 

}~o 
b Q 

= 
= 

ANALYSIS SHOWS MISCELLANEOUS PEAKS WHICH CANNOT BE IDENTIFIED AS 
ANY SPECIFIC PATTERN. THE RESPONSE FACTOR FOR DIESEL WAS USED. 
NOT DETECTED ABOVE QUANTITATION LIMIT 

1 ... .....- . 

~-1 
p 

I .. 

= 
= 
= 

COMPOUND FOUND IN BLANK AS WELL AS SAMPLE 
ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF OUANTITATION 
UNABLE TO QUANTITATE DUE TO MATRIX INTERFERENCE 



SOUTHWEST .. LABORATORY OF OKLAHOMA, INC. 
1700 W. Albany • Suite "C" • Broken Arrow, Oklahoma 74012 • 918-251-2858 

] ·\ 

] 
CLiENT: DAMES & MOORE, INC. 

11701 BORMAN DRIVE 
REPORT: 2371.04H 

] 

J 
J 
J 
J 

ST. LOUIS, MD 63149 
ATTN: DAVID PURINGTON 

SAMPLE MATRIX: SOIL 
SWLO # 2371.04 
DATE SUBMITTED: 04-13-90 
DATE EXTRACTED: 04-27-90 
DATE ANALYZED: 05-02-90 
PROJECT: EARTH CITY 
METHOD REFERENCE: SW846-8150, EPA METHODOLOGY 
SAMPLE ID: COMP. 2 

RESULTS REPORTED IN ug/Kg OR Parts Per Billion 

DET. 
RBICIDES LIMIT UNIT 

._2.4-D 80.0 ug/Kg 
4,5-TP (SILVEX) 11).1) ug/Kg 

QA/QC SURROGATE RECOVERY 

2,4~5-T (10-98) 78.2% -
.D == NOT DETECTED ABOVE QUANTITATION LIMIT 

DATE: 05-03-90 

RESULT~. 

NO 
ND 

= ESTIMATED VALUE: CONCENTRATION BELOW LIMIT 
== ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 
= SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

OF QUANTITATION 

...... _ 

1 
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SOUTHWEST .LABORATORY OF OKLAHOMA, INC. 
1700 W. Albany • Suite "C" • Broken A!TOw, Oklahoma 74012 • 918-251-2858 

DAMES & MOORE~ INC. REPORT: 2371.04P 
11701 BORMAN DRIVE 
ST. LOUIS, MD 63149 DATE: 05-03-90 
ATTN: DAVID PURINGTON 

SAMPLE MATRIX: SOIL 
SWLO It 2371.04 
DATE SUBMITTED: 04-13-90 
DATE EXTRACTED: 04-17-90 
DATE ANALYZED : 05-02-90 
METHOD REFERENCE: SWB46-BOBO, EPA METHODOLOGY 
PROJECT: EARTH CITY 
SAMPLE ID: COMP. 2 

RESULTS REPORTED IN ug/Kg OR Parts Per Billion (PPB) 

PESTICIDES/PCB'S DETECTION LIMIT 

ALPHA-BHC 21.7 
BETA-BHC 21.7 
GAMMA-BHC(LINDANEl 21.7 
DELTA-BHC 21.7 
HEPTACHLOR 21.7 
ALDRIN 21.7 
HEPTACHLOR EF·OXIDE 21.7 
ENDOSULFAN I 21.7 
4,4-DDE 21.7 
DIELDRIN 43.4 
ENDRIN 43.4 
ENDOSULFAN II 43.4 
4,4-DDD 43.4 
ENDOSULFAN SULFATE 43.4 
4,4-DDT 43.4 
ENDRIN KETONE 43.4 
METHOXYCHLOR 217.1 
ALPHA-CHLORDANE 217.1 
GAMMA-CHLORDANE 217.1 
TOXAPHENE 434.2 
AROCHLOR-1221 217.1 
AROCHLOR-1232 217.1 
AROCHLOR-1242 217.1 
AROCHLOR-1016 217.1 
AROCHLOR-1248 217.1 
AROCHLOR-1254 434.2 
AROCHLOR-1260 434.2 

QA/QC SURROGATE RECOVERIES 

RESULTS 

~~D 

ND 
ND 
ND 
ND 
ND 
ND 
~JD 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

DIBUTYLCHLORENDATE (24-150) 79% 

ND = NOT DETECTED ABOVE QUANTITATION LIMIT 
J = ESTIMATED VriLUE: CONCENTRATION BELOW LIMIT OF QUANTITATIC~J 
B = ANALYTE DETEC7ED IN BLANK AS WELL AS SAMPLE 
* = SURROGATE RECJVERY OUTSIDE OF QC LIMITS 



SOUTHWEST LABORATORY OF OKLAHOMA, INC. 
1700 W. Albany • Suite ~C' • Broken Arrow, Oklahoma 74012 • 918-251-2858 

..., 
S & MOORE~ INC. 

. 1 BORMAN DRIVE 
.~. LOUIS, MD 63149 
-,'1: DAVID PURINGTON 

.... ·LE MATRIX: SOIL 
.., n tt 2371.04 

100 REF.: SW846-8270, EPA METHODOLOGY 
.. :EcT: EARTH CITY 
·~PLE ID: COMP. 2 

:.n.iVOLATILES -, 
... ~OL 

__ ;2-CHLOROETHYL)ETHER 
· _,!-ILOROF'HENOL 

-DICHLOROBENZENE 
-DICHLOROBENZENE 

.=NZYL ALCOHOL 
"'i.. -DICHLOROBErJZE~IE 

~THYLPHENOL 

·~<2-CHLOROISOPROPYL)ETHER 
' """-I!E:THYLPHEI'-IOL 

ITROSO-DI-n-PROPYLAMINE r 
f:\CHLOROEiHANE 

~ .qRDBENZEI-lE 
F'HORONE 

r ITROF'HENOL 
~-DIMETHYLPHEI--IOL 

ZOIC ACID 

r 
(2-CHLOROETHOXY)METHANE 

• -DICHLOROF'HENOL 
~ -i, 4-TRICHLOROBENZENE 

HTHALENE r HLOROANILINE 
1.,._ ~ACHLOROBUTAD I ENE 

HLOR0-3-METHYLF'HENOL 
r ETHYLNAPHTHALENE 
L-·'ACHLOROCYCLOPENT ADI ENE 

-;., 6-TR I CHLOROPHENOL 
,5-TRICHLOROPHENOL 

DET. RESULTS 
LIMIT iug/Kg) 

660 NO 
660 ND 
660 ND 
660 NO 
660 ND 
660 ND 
660 NO 
660 ND 
660 ND 
660 ND 
660 ~JD 

660 ND 
660 ~JD 

660 ND 
660 ND 
660 t--ID 
3200 30 J 
660 ND 
660 ND 
660 ND 
660 ND 
660 ND 
660 ND 
660 ND 
660 10 J 
660 ND 
660. ND 
3200 ND 

REPORT: 2371.04B 

DATE: 05-03-90 

DATE SUBMITTED: 04-13-90 
DATE EXTRACTED: 04-17-90 
DATE ANALYZED : 04-26-90 

DET. 
SEMIVOLATILES LII'IIT 

ACENAPHTHENE 660 
2~4-DINITROPHENOL 3200 
4-NI TROPHEI'-IOL 3200 
DIBENZOFURAN 660 
2~4-DINITROTOLUENE 660 
2,6-DINITROTOLUENE 660 
DIETHYLPHTHALATE 660 
4-CHLOROPHENYL-PHENYLETHER 660 
FLUORENE 660 
4-NITROANILINE 3200 
4~6-DINITRO 2-METHYLPHENOL 3200 
N-NITROSODIPHENYLAMINE(l) 660 
4- BROMOF'HENYL -F·HErlYLETHER 660 
HEXACHLOROBENZENE 660 
PENTACHLOROPHENOL 660 
PHENANTHRENE 660 
AI'-ITHRACENE 660 
DI-N-BUTYLPHTHALATE 660 
FLUORANTHENE 660 
F'YRENE 660 
BUTYLBENZYLPHTHALATE 660 
3,3-DICHLOROBENZIDINE 1320 
BENZO(A)ANTHRACENE 660 
BIS(2-ETHYLHEXYL)PHTHALATE 660 
CHRYSENE 660 
DI-N-OCTYL PHTHALATE 660 
BENZO(B)FLUORANTHENE 660 
BENZO(K)FLUORANTHENE 660 

RESULTS 
(ug/Kg) 

NO 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

30 J 
ND 

50 J 
50 J 
30 ~, 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
N~, ..... ..,.,, L HLORONAPHTHALENE 

~ITROANI LINE 
fETHYLPHTHALATE 

r .NAPHTHYLENE 
: r•-.JITROANILINE 

660 
3200 
660 
660 

ND 
ND 
ND 
ND 

BENZO(A)PYRENE 660 

~~~ INDEN0(1,2,3-CD)PYRENE 660 
DIBENZ(A~H)ANTHRACENE 660 
BENZO(G,H,I)F'ERYLENE 660 

~l 

l-.1 
ROBENZENE-d5(23-120) 

~ "-i'-IOL-d5 (24-113) 

L-1= 

3200 ND 

QA/QC SU~ROGATE RECOVE~IES 

74% 2-FLUOROBIPHENYL(30-115) 
89% 2-FLUOROPHENOL (25-121) 

in 
io:; 

TERPHENYL-d14 (18-137) 
2,4,6-TRIBROMOPHENOL(19-122) 

I·-: ~l-

NOT DETECTED ABOVE QUANiiTATION LIMIT 
ESTIMATED VALUE: CONC:NTRATION BELOW LIMIT 
ANALYTE DETCCiED IN BLANK AS WELL AS SAMPLE 
3~RROGArE REClVERY OUTSTD~ OF QC L!MIT3 

OF QUANTIIATION 

t -

80'.• ' .. 



J 
J 
-

SOUTHWEST LABORATORY OF OKLAHOMA, INC. 
1700 W. Albany • Suire "C' • Broken Alrow, Oklahoma 74012 • 918-251-2858 

CLIENT: DAMES & MOORE, INC. 
11701 BORMAN DRIVE 

REPORT: 2371.05H 

ST. LOUIS, MD 63149 
ATTN: DAVID PURINGTON 

SAMPLE MATRIX: SOIL 
SWLO # 2371.0~ 
DATE SUBMITTED: 04-13-90 
DATE EXTRACTED: 04-27-90 
DATE ANALYZED: 05-02-90 
PROJECT: EARTH CITY 
METHOD REFERENC~: SW846-8150, EPA METHODOLOGY 
SAMPLE ID: COMP. 1 

RESULTS REPORTED IN ug/Kg OR Parts Per Billion 

DET. 

DATE: 05-1)3-90 

ERBICID=E=S---------------------------~L==IM~IT~---~U=N~I~T~-------------~RESULTS 

.. .-2, 4-D 80.0 
10. (l 

1.\g/ ~::q 
1.1g I l<g 

ND 
ND 

-·-
, 4 , 5-T P ( S I LV E :o 

ND = 
J = 
B = 
* = 

GA/GC SURROGATE RECOVERY 

2,4,5-T (10-98) 99.4/. 

NOT DETECTED ABOVE OUANTITATION LIMIT 
ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF OUANTITATION 
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 
SURROGATE RECOVERY OUTSIDE OF QC LIMITS 



-• I 
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-
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SOUTHWEST .LABORATORY OF OKLAHOMA, INC. 
1700 W. Albany • Suite "C' • Broken Arrow, Oklahoma 74012 • 918-251-2858 

ENT: DAMES ~ MOORE~ INC. 
11701 BORMAN DRIVE 

REPORT: 2371.05P 

ST. LOUIS, MD 63149 
ATTN: DAVID PURINGTON 

DATE: 05-03-90 

SAMPLE MATRIX: SOIL 
SWLO ~ 2371.05 
DATE SUBMITTED: 04-13-90 
DATE EXTRACTED: 04-17-90 
DATE ANALYZED : 05-02-90 
METHOD REFERENCE: 5111846-8080~ EPA METHODOLOGY 
PROJECT: EARTH CITY 
SAMPLE ID: COMP. 1 

RESULTS REPORTED IN ug/Kq CR Part3 Per Billion (PPB) 

PESTICIDES/PCB'S DETECTION LIMIT 

ALPHA-BHC 21.2 
BETA-BHC 21.2 
GAMMA-BHCCLINOANE) 21.2 
DEL TA-EIHC 21.2 
HCF'TACHLOi~ 21.2 
ALDRIN :1.2 
HE?TACHLOR EPOXIDE 21.2 
E:-JOOSULF AN I 21.2 
4,4-DDE 21.2 
DIELDRHJ 42.3 
ENORIN 42.3 
ENDOSULFAN II 42.3 
4,4-DDD 42.3 
ENDOSULFAN SULFATE 42.3 
4,4-DDT 42.3 
ENORIN KETONE 42.3 
METHOXYCHLOR 211.6 
ALPHA-CHLORDANE 211.6 
GAMMA-CHLORDANE 211.6 
TOXAPHENE 423.3 
AROCHLOR-1221 211.6 
AROCHLOR-1232 211.6 
AROCHLOR-1242 211.6 
AROCHLOR-1016 211.6 
AROCHLOR-1248 211.6 
AROCHLDR-1254 423.3 
AROCHLOR-1260 423.3 

QA/QC SURROGATE RECQVERI_ES 

DIBUTYLCHLORENOATE (24-150) 102~ 

NO = NOT DETECTED ABOVE QUANTITATION LIMIT 

RESULTS 

~JO 

NO 
NO 
NO 
ND 
ND 
NO 
ND 
NO 
~JO 

NO 
NO 
ND 
NO 
NO 
NO 
ND 
NO 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
NO 
ND 

J 
B 

= 
= 

ESTII1ATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITAiiON 
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 

:~ = SURROGATE RECOVERY OUTSIDE OF QC LIMITS 



- SOUTHWEST LABORATORY OF OKLAHOMA, INC. 
1700 W. Albany • Suite "C" • Broken A"ow, Oklahoma 74012 • 918-251-2858 

.lES & MOORE~ INC. 
t701 BORMAN DRIVE 
~ LOUIS~ MD 63149 

_ ~N: DAVID PURINGTON 

REPORT: 2.371.059 

DATE: 05-03-90 

DATE SUBMITTED: 
DATE EXTRACTED: 

.~JPLE MATRIX: SOIL 
0 It 2371.05 
HOD REF.: SW846-8270, EPA METHODOLOGY DATE ANALYZED : 

~OJECT: EARTH CITY 
r- 'lPLE ID: COMF'. 1 

I 
I rooo.tiVOLATILES 

f 
.. ENOL 
,:,S ( 2-CHLOROETHYL) ETHER 
~HLOROF'HENOL 
~-DICHLOROBENZENE 

.4-DICHLOROBENZENE 
. ,._\)ZYL ALCOHOL 

2-DICHLOROBENZENE 
. -METHYLF'HENOL 
•=-3 ( 2-CHLORO I SOF·ROF'YL) ETHER 

:·1EiHYLF'HENOL 

1
- ~ITROSO-OI-n-?ROPYLAMINE 

iEXACHLOROEiHArJE 
'jrROBErJZErJE 

.lJPHORONE 

I ..:-NITROF·HENOL 
- -;--4- D IMETHYLF'HDJOL 

NZOIC ACID 

I .!3(2-CHLOROETHOXY)MEiHANE 
Z~4-DICHLOROPHENOL 

2.,4-TRICHLOROBENZENE 

I 
~PHTHALErJE 

. 4-CHLOROANILINE 
-.XACHLOROBUTAD IEi-JE 

_CHLOR0-3-METHYLPHENOL 

I ~-METHYLNAPHTHALENE - "~XACHLOROCYCLOPENTADIENE 
4~6-TRICHLOROPHENOL 

~4~5-TRICHLOROPHENOL 
2-CHLORONAPHTHALENE 
. ··NITROANI LINE 
~METHYLPHTHALATE 
;~C~NAF'HTHYLENE 
.-... NITROANI LINE 

DET. RESULTS 
LIMIT (ug/Kg) 

660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
32.00 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
32.00 
660 
32.00 
660 
660 
32.00 

NO 
ND 
ND 
ND 
t--ID 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
~JD 

NO 
NO 
ND 
ND 
ND 
~~D 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

SEMIVOLATILES 

ACENAPHTHENE 
2,4-DINITROPHENOL 
4-NITr.:OPHENOL 
OIBENZOFURAN 
2~4-DINITROTOLUENE 
2,6-DINITROTOLUENE 
DIETHYLPHTHALATE 
4-CHLDROPHENYL-PHENYLETHER 
FLUORE~JE 

4-NITROANILINE 
4,6-DINITRO Z-METHYLPHENOL 
N-NITROSODIF'HENYLAMINE(1) 
4-BROMOPHENYL-PHENYLETHER 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
DI-N-BUTYLPHTHALATE 
FLUORA~JTHENE 

PYRENE 
BUTYLBENZYLPHTHALATE 
3,3-0ICHLOROBENZIDINE 
BENZO(A)ANTHRACENE 
BIS(Z-ETHYLHEXYL)PHTHALATE 
CHRYSENE 
DI-N-OCTYL PHTHALATE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 
INDEN0(1,2,3-CD)PYRENE 
DIBENZ(A,H)ANTHRACENE 
BENZO(G~H,I)PERYLENE 

~A/QC SURROGATE RECOVERIES 

04-13-90 
04-17-90 
04-26-90 

DET. RESULTS 
LIMIT ( ug/Kg) 

660 
3200 
3:oo 
660 
660 
660 
660 
660 
660 
32.00 
32.00 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
1320 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

30 
30 

ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 

J 
J 

... nROE<ENZEi-JE-d5(23-1:0) 72'; 2-FLUDRDBIF'HENYL(30-115) 78~·; TERF'HDJYL-dl£1 (18-137) 84~; 
?HENOL-d5 (24-113) SJ~ :-FLUOROPHENOL (:5-121) 67% 2.,4,6-TRIBROMOPHENOL(19-12.2) 89% 

JD = :~OT DETECTD AE'.OIJE QUA~JTITATION LIMIT 

]
. = ESTIMATEJ IJALUE: CONCENTRATION BELOW LIMIT OF 

- At-JAL ';'T:;: 0t:TECT:::J IN Bl_.~t--JI< AS WELL AS SAI·1PLE 
- SURRUG~~E ~EC2VERY OUTSIDE OF QC LIMITS 

QUANT IT:; TION 
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SOUTHWEST LABORATORY OF OKLAHOMA, INC. 
1700 W. Alban/. Suite "C" • Broken Anow, Oklahoma 74012 • 918-251-2858 

ANALYTICAL REPORT 

DAMES & MOORE 
11701 Borman Drive 
St. Louis. Missouri 63149 

SWLO IDENTIFICATION 

SAMPLE NO.: 2371.01 - 2371.05 
DATE RECEIVED: 04/13/90 

QA/QC 

DESCRIPTION PARAMETER 

METHOD BLANK 04/19/90 ANTIMONY 
METHOD BLANK 04/19/90 BERYLLIUM 
METHOD BLANK 04/19/90 CADMIUM 
METHOD BLANK 04/19/90 CHROMIUM 
METHOD BLANK 04/19/90 COPPER 
METHOD BLANK 04/19/90 NICKEL 
METHOD BLANK 04/19/90 SILVER 
METHOD BLANK 04/19/90 ZINC 

REPORT: G2698 

I 

REPORT DATE: 04/30/90 

RESULTS 

<6 mg/Kg 
<1 mg/Kg 
<1 mg/Kg 
<:1 mg/Kg 
<2 mg/Kg 
<2 mg/Kg 
<2 mg/K.g 
<2 mg/Kg 



SOUTHWEST }ABORATORY OF OKLAHOMA, INC. 
1700 W. Albany • Suite "C' • Broken Alrow, Oklahoma 74012 • 918-251-2858 

-
:LIENT: DAMES & MOORE, INC. 

11701 BORMAN DRIVE 
REPORT: G2698.2 -

-
-

ST. LOUIS, MO 63149 
ATTN: DAVID PURINGTON 

SAMPLE MATRIX: SOIL 
SWLO # METHOD BLANK 
DATE EXTRACTED: 04-27-90 
DATE ANALYZED: 05-02-90 
PROJECT: EARTH CITY 
METHOD REFERENCE: SW846-8150, EPA METHODOLOGY 
SAMPLE ID: METHOD BLANK 

RESULTS REPORTED IN ug/Kg OR Parts Per Billion 

DET. 

DATE: 05-03-90 

--iERBICIDES LIMIT UNIT RESULTS 

2,4-D 80.0 ug/l<g· ND 
-2,4,5-TF' (SILVEX) 10.0 Ltg/Kg ND 

I 
I -
I 
I 
I 
I~D 

B 

t* 
I 
I 
-~ 
..,., 

= 
= 
= 
= 

QA/QC SURROGATE RECOVERY 

45.21. 

NOT DETECTED ABOVE QUANTITATION LIMIT 
ESTIMATED VALUE: CONCENTRATION BELOW L!MIT OF OUANTITATION 
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 
SURROGATE RECOVE;Y OUTSIDE OF QC LIMITS 



SOUTHWEST LABORATORY OF OKLAHOMA, INC. 
1700 W. Albany • Suite "C' • Broken AlTOw, Oklahoma 74012 • 918-251-2858 

" .IENT: DAMES & MOORE, INC. 
11701 BORMAN DRIVE 

REPORT: G2698.3 

ST. LOUIS, MO 63149 
ATTN: DAVID PURINGTON 

DATE: 05-03-90 

- SAMPLE MATRIX: SOIL 
SWLO H METHOD BLANK 

-

··-
-

-.--
... 

DATE EXTRACTED: 04-17-90 
DATE ANALYZED : 05-02-90 
METHOD REFERENCE: SW846-8080, EPA METHODOLOGY 
PROJECT: EARTH CITY 
SAMPLE ID: METHOD BLANK 

RESULTS REPORTED IN ug/Kg OR Part~ Per Billion (PPB) 

PESTICIDES/PCB'S DETECTION LII'III 

ALPHA-BHC 16.0 
BETA-BHC 16.0 
GAMMA-BHC(LINDANE) 16.0 
DELTA-BHC 16.0 
HEF'T AC:-IL OR 16.0 
ALDRIN 16.0 
HEPTACHLOR EPOXIDE 16.0 
Er..IDOSULFAN I 16.0 
4,4-DDE 16.0 
DIELDRIN 32.0 
ENDRIN 32.0 
ENDOSULFAN II 32.0 
4,4-DDD 32.0 
ENDOSULFAN SULFATE 32.0 
4,4-DOT 32.0 
ENDRIN KETONE :52.0 
METHOXYCHLOR 160.0 
ALPHA-CHLORDANE 160.0 
GAMMA-CHLORDANE 160.0 
TOXAPHENE 320.0 
AROCHLOR-1221 160.0 
AROCHLOR-1232 160.0 
AROCHLOR-1242 160.0 
AROCHLOR-1016 160.0 
AROCHLOR-1248 160.0 
AROCHLOR-1254 320.0 
AROCHLOR-1260 320.0 

QA/QC SURROGATE RECOVERI;S 

DIBUTYLCHLORENOATE (24-150) 24~ 

NO = NOT DETECTED ABOVE QUANTITATION LIMIT 

RESULTS 

~JD 

NO 
NO 
NO 
ND 
ND 
ND 
"10 
ND 
NO 
NO 
NO 
NO 
NO 
NO 
ND 
NO 
NO 
NO 
ND 
NO 
NO 
ND 
ND 
NO 
NO 
NO 

J = 
B = 

ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 

* = SURROGATE RECQVE~~ OUTSIDE OF QC LIMITS 



SOUTffiVEST .J.ABORATORY OF OKLAHO:MA, INC. 
1700 W. Albany • Suite "C" • Broken Arrow, Oklahoma 74012 • 918-251-2858 

'"lES & 1100RE ~ INC. 
- 701 BORMAN DRIVE 

.• LOUIS, MO 63149 
~TN: DAVID PURINGTON 

1PLE MATRIX: SOIL 

REPORT: G2698.4 

DATE: 05-03-90 

DATE EXTRACTED: 04-17-90 ~0 M METHOD BLANK 
1HOD REF.: SW846-8270, EPA METHODOLOGY DATE ANALYZED : 04-26-90 
JJECT: EARTH CITY 

-111F'LE I D: METHOD BLANK 

I ~IVOLATILES DET. RESULTS DET. 
LIMIT (ug/Kg 2 SEMIVOLATILES LIMIT -I 

:NOL 660 ND ACENAPHTHENE 660 
~- )(2-CHLOROETHYL)ETHER 660 ND 2,4-DINITROPHENOL 3200 

-=.CHLOROF·HENOL 660 ND 4-NITROF'HENOL 3200 
~-D I CHLOROBENZErJE 660 ND D I !~ENZOFURAN 660 

-DICHLOROBENZENE 660 ND 2~4-DINITROTOLUENE 660 
._NZYL ALCCHOL 660 ND 2.6-DINITROTOLUENE 660 
-:-D I CHLOROBENZE~JE 660 ND DIETHYLPHTHALATE 660 
11ETHYLF"HENOL 660 ND 4-CHLOROPHENYL-PHENYLETHER 660 

5(2-CHLOROISOPROPYLlETHER 660 ND FLUORENE 660 
......;1EiHYLPHE~JOL 660 ND 4-NITROMJILINE 3200 ' 
'"JITRCSO-DI-n-PROPYLAMINE 660 ND 4.6-DINITRO 2-METHYLPHENOL 3200 

~- <ACHLCROETHANE 660 ND N-NITROSODIPHENYLAMINE(1) 660 
.;ROBENZENE 660 ND 4-BROMOPHENYL-PHENYLETHER 660 

PPHCRONE 660 ND HEXACHLOROBENZENE 660 
I'JITROPHEi·JOL 660 ND PENTACHLOROPHENOL 660 I -~-DIMETHYLPHENOL 660 ND PHE~IANTHREhJE 660 

~JZOIC ACID 3200 ND ANTHRt~CENE 660 
3(2-CHLOROETHOXY)METHANE 660 ND DI-N-BUTYLPHTHALATE 660 

I ~-DICHLOROPHENOL 660 ND FLUORANTHENE 660 
.2,4-TRICHLOROBENZENE 660 ND PYRENE 660 

.=·HTHALENE 660 ND BUTYLBENZYLPHTHALATE 660 

I 
t.:HLOROANILHJE 660 ND 3,3-DICHLDROBENZIDINE 1320 

<ACHLOROBUTADIENE 660 ND BENZO(A)ANTHRACENE 660 
··-:HLOR0-3-METHYLPHENOL 660 ND BIS(2-ETHYLHEXYL)PHTHALATE 660 
~1ETHYLNAPHTHALENE 660 ND CHRYSENE 660 I <ACHLOROCYCLOPErJTADIENE 660 ND DI-N-OCTYL PHTHALATE 660 

-·-il ~ 6-TRICHLOROPHENOL 660 ND BENZO(B)FLUORANTHENE 660 
~,5-TRICHLOROF'HENOL 3200 ND BENZO(K)FLUORANTHENE 660 I HLORONAPHTHALENE 660 ND BENZO(A)PYRENE 660 
~-NITROANILINE 3200 ND INDEN0(1~2~3-CD)PYRENE 660 
lETHYLF'HTHALATE 660 ND DIBENZ(A,H)ANTHRACENE 660 

NAF'HTHYLENE 660 ND BENZO(G~H,I)PERYLENE 660 I ~ITROANILINE 3200 ND 

1-t .. - Q~/~C StjRROGATE RECOVERIES 

65~; 2-FLUOROBIPHENYL(30-115) 64~; TERPHENYL-d14 

RESULTS 
{ug/Kg2 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
1"--iD 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
~JD 

ND 
ND 

(18-137) -.;ROBENZE:-.JE-d :. ( 23-120) 
NOL-d5 (24-113) 76:; 2-FLUDROPHENOL (25-121) 6'"'".' '-'• 2~4~6-TRIBROMOPHENOL(19-122) 

.=NOT DETECTED ABOVE QUANT!TATION LIMIT 

I E3TIMAT~~ VALUE: CDNC~NTRATION BELOW LIMIT ·;. 1 ~ ~N~~ YTE GETECTED H~ BLM-11< AS WELL AS s,;i~F·LE r- :)UI\1\fJGM:;: REi:ll'JE:=::'i' OUEi.)F.: IJF ClC LII1ITS 

I 

OF QlJANTIT:HION 

6 5~; 
68:; 
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APPENDIX D 
Soil Boring Logs 



-

~ 

I 

Lli:llllt::~ or. muunt: 
L.OCAnON OF BORING 

DRIL.L.ING METHOD: 
BORING NO. 

MW/01 
.Mvv!UI SHEET 

)it ~ SAMPL.ING METHOD: I OfF Z. 
DRILUNG 

\) ----....:...::.._ __ ~·~...< 

___ _. '-~~f' tl ~ 5 I t~t1~1Z. START FINISH 

WATER L.E\IEL. o..J /h 

( /'fos /;oo w WIUM~ c ... : d) 
TIME 

DATE DATE 

r-tl- 9~ 
DATE 

DATUM EL.E\IATION 

xt­,_ ... ...... ...... 
a~ 

C4SING DEPTH 
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i WATER LEVEL 

TIME 

nME nME 

-
DATE OAT£ DATE 

i DATUM ELEVATION CASING DEPTH 
' 

~ ~ 
~a: ~ 

SURFACE CONDITIONS: 
a: ~~ ...... ...... g:lll X~ ..Jt [a. X~ ;),..J 

~~ ~"' 
li:~ ~~ a."' (5c 

~ 
H let ...... lila: 
~ ~u ..Jc a~ ~ 

allll ::::1 
z 

vs ~ v 2o 
:a... 1"- !Vn "~ .fr_.. 'uJ 

/ v 1 

:.....:. / v l 
I 

/ [/ 3 

~ lL I// 4 

/ / Zs 
I ~ // / 6 ;;s' 

- / / 7 

/ / 8 
- i 

/ / 9 

.L 1/ v 0 

I/ v 1 
I ,.. v ~/ 
-a~ 

p l 
:.: 
:t v ~/ 

·. u 
. ...b 3 

:<:) 
"f v v 4 I 

. :::-

~ v v/ s 
... 
~ v v c 

6 0 ... 
r I v v 7 

0 i/ / ~ 
8 I : 

> 

// v 1---.. 
a: 

9 -
;; 

I - _/ v 0 .. / .. .. .. 



-i 

-- -""t 
I 
I 

0 

• 

uames & Moore 

3 \ 
I 
I 

4 

2 

3 

4 

lJij ·------.:..:.. ~, ______ ·-- .. 



-I 

., 

---1 

LOCATION OF BORII'«:i 

./ 7 
/ / 
/ / 

...,. .......... ~ ............ .., ....... 

ELEVATION 

:r>­,_w ...... ...... 
0~ 

os 

6 

JOB NO ICUENT 

11"7'-II·C::Ol '!=r-?7? [) 
DRILLING METHOD: 

SAMPLING METHOD: 

WATER LEVEL V 7' 
TIME 

DATE 

CASING DEPTH 
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APPENDIX E 
Well Construction Diagrams 
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MONITOR WELL INFORMATION SHEET 

CROUNO SURFACE ELEVATION .011 Nli111EI\ 

TOP OF 'JELL CASINC ELEVATION c.{'/7. 6 b 101\IHC NUI18EI\ fJC.U -I 0 { 

OA'Tt cf-11· t::tQ 
LOCATION 4..-n c,· t1 1 

p{1Q 

lj\ OEPnt TO BOTTOtt OF \/ELL PO I NT OR SLOT'T!D 
~ PIPE j). 6 FEET.* 

f'2\ DEP'ni TO BOTTOt\ OF SEAL (IF INST;.t.LEO) 
\!) I a.. 5 FEET. * Be-,..re,'l doC' 

r.:\l DEPnt TO TOP' OF SEAl. (IF INSTALLED) 
\.!) j. 5 FEET.* 

17\ LEIIC'ni OF VELI. SCREEN /Q FEET. \..V SLOT SIZE Q. 0/ Q ._......_.-.., __ 

TOTAL lEHCTH OF PI PE:-•f_.7:;_;..• ..;;3;;......_FEET AT 
d INOf OIAHElU. 

f6\ TYI'( OF PAO:. .MOUND \lUI. PO I NT 01\ SI.OT'T!D 
\!)PI!'( 56N D 

CD coHtR~TE w. @ .!!2. (CIRCLE o:r£) 

HEICHT OF VELI. CASINC .MOVE CII.OUNO 
.) • ·3 FEET. 

P~'TtCTIVE CASINC1 C!ll:> NO (CIRCL.E ONE) 0 HEIGHT .MOVE CIUlUNO.-:-~o:::--FEET. 
UlO:.IHC Wl c:!ll5 NO (CIRCLE ONE) 

® TYPE OF UPI'(Jt IACXF'II.I. dzMea ~ 5./vv J 1 

® 801\EHOL.E DIN1ETU. __ ... g.._ __ INCHES. 

® DEP"TH TO ~\JMtl \lATER (b f'tET. * 

f,:;\ :'C. \!!! TOTAL DEPTH OF 101\Et«lL.!_...,d_"""-"~'-----FEET.* 

® l"rl'£ OF Wolil\ IAO:FII.I. IJ(A 

® 
0 VC P'l PE MTERIAL.. _ __;,t" ___ _ 

® SCREEN MTEKIAL p v ( 

* (DEPnt Fl\011 ~OUNO SURFACE) 

MONITOR WELL INSTALLATION ·DE:TAILS 

Oarnea & Moore 
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MONITOR WELL INFORMATION SHEET 

CROUHO SURFACE ELEVATION .Jlll N~IIEI\ 199<{3-00;) 
TOP OF WEll CASINC ELEVATION '-ft./fl. 18 IIOII.INC NUMIIEI\ klk) - I 0;;) 

OATt t- II- czo 
lOCATION 5,,.11, c_4,· t

1
, ,N)Q 

lj'\ DEPTH TO BOTTOM OF \IELL PO I HT 011. SlOmD 
\:./ PIPE J c.(. 5 F'EET. * 
CD DEPTH TO BOTTOM OF SEAL (IF INST.t.lLED) 

I;) FtET.* ]t"f"-fol\i~ ~fl,.f-.s 

f.\l DEPTH T'O TO I' OF SEAL (" INSTALLED) 
\.!) C(. 5 FtET.* 

LENCTH OF' \lEU SCREEN._--~./..:Q~ __ FEET. 
SLOT SIZE Q7Q( 0 

fs\ TOTAL LEHCTH OF' PIPE /6, ff 
\.!) d INCH OIAKETtl\. 

FtET AT 

17' Tt~ OF PACX ¥0\JMO \/ElL POINT 011. SLOmD 
'!./ PI~ SAN.Q . 

CD CONCRETE C». <:::lli) (CII\CLE o:tt) 

fa\ HEICHT g_F \lEU CASIHC ~OVE CllOUNO 
'V' d · .:3 FlU. 

P'-OTtCT\VE CASINC't C1,!l) 0 HEICHT ABOVE CR.OUMO c::ITi5 NO (CIRCLE ONE) 
FEET. 

LDCXIHC C»7 YE NO (CIRCLE ONE) 

® lY~ OF UPPU IACXFILL CK"'"'I' l ..5 (......,.,: • ., 

® IOII.EHOLE DIN'£1U. s INCHES. 

® DEI'lll TO WUHO WATEII. 20 F'EET. * 

® TtiT.-t. DEPllt or IOII.EHllE 25 F"EET.* 

® TY7'f or lUJtlt IACXFILL 4tffv,,. .R $t(;t.cf ~ s; 

® PI rt t1A TEll. I AI. rue 

® SCREEN MATERIAl 
puc_ 

*(DEPTH FII.Ot1 CllOUNO SURFACE) 

MONITOR WELL INSTALLATION D~TAILS 

1-t 

Dame• & Moore 
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MONITOR WELL INFORMATION SHEET 

GROUNO SURFACE EUEVATION 

TOP OF VEll CASINC ElEVATION 

JJS NtliSEII 

SOiliNG NUHIIER 

DATE 

LOCATION 

;q,1:3-DtJZ. 
(J(W-@3 

!'it~etb 
lj\ DEPllt TO BOTTCK OF VEll POINT OR SLOTTED 
\!) PIPE /5. 7 FUT. * 
f"i\ DEP~ TO BOTTOM OF SEAL (Jr INSTALLED) 'e,tT,1~ 
\.!) ~. 5 FEET.* '?io//~r> 

lj\ OEPllt TO TOP OF SEAL (IF INSTALLED) 
\V Z. 6 FEET.* 

1'4' LEHCT\1 or VELL SCf\.EEH /0 FEET • 
\V SLOT SIZEQ,Q/0 

0 TOTAL LENGTH OF PI PE. __ B~~-4~_FEET AT 
"2.. INCH DI~TER. 

f'i'\ TYPE OF PACX AAQUND VELL POINT OR Sl.OT'Tt:D 
\.!) PIPE ,4...11~ • 

Q) CONCRETE C». &:> !!Q. (CIRCLE O:IE) 

HEICKT OF VEU CASING AaOVE GAOUNO 
Z. 7 FEET. 

P~T'ECTIVE CASINC7 ®:> NO (CIRCUE ONE) CD HEICHT AaOVE CROUNO ~· ~ FEET. 
LDCXING CAPT flO (CIRCUE OHE) 

® IOREHOUE DIN'£TU g INCHES. 

@ DEP'TH TO G~UHO VAT'Eit 7 FEET.* 

® TOT~ OEP'Ilt OF IOREHJUE LS F'!ET.* 

@ TYPE OF t.DIJtR IACXFILLMdz.,ns../ 5d ,.,,< tf'_, ,'/f 

® PIPE KATEIUAL f'VC, 

@ SCREEN M1U1Al P J/C 

* (DEP'Tll FROM GAOUHD SURF~E) 

MONITOR WELL INSTALLATION OI;:TAILS 

Oam~u & Moore 
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MONITOR WELL INFORMATION SHEET 

CROUNO SURFACE ELEVATION 

TOP OF VELL CASINC ELEVATION 

,, 
¢,__.:...:.....,,....;._.....-
1\\'(~\\ ~,, 

-'ll N~IU /9t:t'l3- CD~ 
lOR INC: NUMIIU A1LV- I 0 r./ 
DATE 1- II- 9"0 
LoCATioN f"*' iL, G ·t1 Me 

fj\ DEPni TO IOTitllt OF \/Ell POINT OR SLOma 
\V PIPE i 7 F!ET. * 

f'2\ DEPni TO IOTT01t OF SEAL (IF INSTI-LLED) 

\..V 5 FEET·* &n-fa" i t~ P.c (I"" f.:. 
/'7;\l DEPTII TO TOP OF SEAL (IF INSTALLED) 
\.:.J 'd. 3 FEET.* 

0 lEHCni OF \IELl SCREEN 
SLOT SIZE Q. 0 I 0 

/..Q FEET. 

CD TOTAL LENCTH OF PIPE 
Jt IHOI DIA.METE!t. 

Cf..9 FEET AT 

fi\ TYI'£ OF PAa.. AAOUNO \lEU POINT OR SLOma 
\!J PIP£ ;>AND 

CD CONCRETE C». ® !!2, (CIItCLE 0:1£) 

HEICHT OF \lEU CA.SINC AIOVE CII.OUNO 
Q• 9 FEET. 

PMTECTivt: CASINC7 <iij) NO (CIRCLE ONE) 
HE ICHT ~Ovt: CROUNO . ...,~~-FEET. 
LDO.INC CAI'l Ci_:!) 11J (CIRCLE ONE) 

® TYP£ OF UPP£1!. IACXFilL aztl1 ell .f. . 
® IOREHOLE Ot~ru:-_.-8;;._ __ 1NCHES. 

@ DEI'TH Ttl ~UNO WATEA....__7~--·FEET. * 

® TtlTAl. DEPTH OF IOAEHOLE (] _-J.._... __ Ft.ET ·* 

@ TYP£ OF l..OWtlt IA.C:XFILL MIA 
® rtl"£ MTEitiAI.. ?vc 

® SCREEN MTEAIAL "j~vc 

*(DEPTH FROit CAOUHO SURFI.CE) 

MONITOR WELL INSTALLATION O~TAILS. 

Came• & Moore 
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MONITOR WELL INFORMATION SHEET 

CROUHD SURFACE ELEVATION 

TOP OF WELL CASIHC ELEVATION 

.alii Ntl111(ft 1 Cjqc/3- 00 Z 

IIORINC NUMIIEft 1'1UJ- (QS" 

DATE 1-J(- 90 
LOCATION 

lj\ DEPTM TO BOTTO" OF \I£LL POINT OR SLOTltO 
\!) PIPE { 5 F'EET. * 
f'2\ DEP'ni TO IIOTTOt'. 0 F SEAL ( I F INS T l.ll£ 0) 

\.V 3. 5 FtET. * B ... .-rfao~~:ti;> P~ {11;!.·1:. 

(";\J OEPTM TO TOP OF SEAL (IF' INSTALUD) 
\V .;;} FtET. * 

lEHCTli OF' WELL SCREEH_--'f....;O~oooo:... __ F.EET. 
SLOTSIZE Q.Q(Q 

f'5\ TOTAL LENCTll OF PIPE 2- 3 
\V ___'a__ I NCH D I AI'.£ T'Eft. 

rtET AT 

f'i\ TYJ't OF' PAa. AROUHD WELL POINT OR SLOTTED 
\.!) ,. pt 5A f:.l D 

CD CONCRETE C». <ill) !!9. (CIRCLE o:lt) 

HEICHT OF \lEU CASIHC MOVE CROUHO 
d· 3 FtET. 

PM TE CT I 'It CAS I NC7 <::::1ij) CD HEICHT .AaOvt CROUHD <OW 
l.OCXIHC C»7 TE 

HO (CIRCLE OHE) 
FEET. 
NO (CIRCLE OHE) 

® TYI'E OF UPPU IAO:.F'ILL C¥0\..Q/\-f • 

® IOREHOLE DIN':ETU:-......:S:~--INCHES. 

® CIErnt TCI c;RCUHO WATtft ~ '(_l FtET, * 
@ TOTAL DEPTH OF IOREMOL! /5 rEET.* 

® TYI't OF' 1.0\Jtlt IAO:.FI Ll IV{/J 

® PI 1't f'IA TER I AI. Pvc 

® SCIIEEH MTUIAL p~~ 

* (CIEPTll fii.OI1 CROUHO SURFI.CE) 

MONITOR WELL INSTALLATION DETAILS 

Dame a & Moore 
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MONITOR WELL INFORMATION SHEET 

CROUHO SURFACE ELEVATION 

TOP OF ~ELL CASINC ELEVATION 

..lll HU11ER /99'{.3- 00;) 

lOR INC NUMaER 11 VJ - I 0 6 
OATt '{- I 2 - 90 

lOCATION £"a.-,1Z. c.· f'j frl () 

DEPTH TO B01"Ttllt OF \IELL POINT OR SLOT"r!O 
PIPE I C) FEET.* 

1"2' OEPTl1 TO lOTTO!'\ OF SEAl (IF INSTALLED) 
\V 3~ :5 FtET.* Be,·d~:'\• ~"- ~ l(g·h 

r.:\3 DEPTl1 Tl) TOP OF SEAl ( 1 F I HSTALLED) 
\V ~ FEET.* 

0 lEIICTH OF VELL SCREEH,_-'-(.;;:O;..._ __ FEET. 
SLOT SIZE Q. 0 I A 

f"5'\ TOTAL lEHCTlf OF PI PE _____ FtET AT 
~ ~INOI OINI£TEP.. 

t7' iYP£ OF PACX MOUND \/Ell PO I NT OR Sl.OT"r!D 
\.:/ PIP£ 5A N t) 

CD CONCRETE w. l yW (CIII.CU: o:I'E) 

0 HEICHT OF VEU CASIHC AIOVE CltOUNO _____ FEET. 

Plt.OTtCTivt CASINC7 em> CD HE ICHT 1J!Ovt CROUNO C® 
LOO:.IHC W7 YES 

NO (CIRCLE ONE) 
FEET. 
fll (C JRCU: ONE) 

® TYP£ OF' UPP£11. IACXFILL_<.'(?~ f() t. 

® IOREitOL! DJN':(TU 5? INCHES. 

@ DEI"Tlt TO ~UHO \lATER 9 FtET. * 

® TOT.IJ.. Otf"m OF IOII.Ett:IL! 12 FEET.* 

® T'rPt: OF UNill. IAO:FILL N/A 
I 

® Pll't MTtRI,IL eve 
® SCJ.EEN MTtiUAL P'ic 

* (DEP'TH FRO!'\ CI\OUHO SURFACE) 

MONITOR WELl INSTALLATION DETAILS 

Dames & Moore 
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MONITOR WELL INFORMATION SHEET 

CROUNO SUAFAC( ELEVATION JOB N\J'ISEII. 19913- ooJ 
TOP OF VELL CASING ELEVATION lOlliNG NUMSEII. !1 k.J- I 0 7 

OATt lf ( '}- 10 
lOCATION &.,1, c·t~ ,f10 

DEPTl4 TO BOTTOK OF 1.1£LL POINT Oil SLOrrEO 
PIPE 1'2 FEET.* 

fi' DEPlli TO 80~ OF SEAL (IF INST.t.LLED) 
\V .J~ 5 F!ET. * 
f.\3 DEPTl4 TO TOP OF SEAL (IF INSTALLED) 
\.V ;2. FEET.* 

LEHGlli OF VEU SCREEN /0 FEET. 
SLOT SIZE Q o/Q _....._...._ __ 

f'5\ TOTAL LENGTl4 OF I' I PE _____ F'EET AT 
\!) _J_INCI1 OIAM£TER. 

f6\ TYPE OF PAO:. AAOUHO \ltLL PO I NT 011. SLOrrED 
\:./ I'IPE ')AND 

Q) coNCRETE w. <:ill=> ,!!g_ (CIACLE o:rEl 

CD HEIGHT OF VEU CASING MOVE CI\OUNO 
_ ____ FEET. 

PROTECTIVE CASING? (ill) NO (CIRCLE ONE) 
HEIGHT MOVE CROUHO--r~-5':"'T--FE ET. 
l.DCXINC WT IJ!;' NO (CIRCLE OHE) 

® TYI"( OF UPPU IACXFILL COAl Q/) I 
® BOREHOLE DIN'I:TU. __ ..,.a'--.. __ INCMES. 

@ DEI'TH TO ~UHO VATER 5 FEET.* 

® ltiTAl. DEPllt OF IOREH:ILE £5 F'EET.* 

® TYPE Of lDJill. IACXFILL A) LA 
I 

® I'IPE MT£RIAL. Pvc 
@ SCREEN MT'EII.IAL. PV( 

* ( OE PTll FROK CROUNO SUII.f.t.CE) 

MONITOR WELL INSTALLATION D~TAILS 

Dames & Moore 



.l --

r­
r_ 
--

[__ 

[ __ 

11 
[_ 

1' 
]_ 

r_ 

[~ 
I 
[_~ ,, 
.._ ,, 
L_ -

'I 
I 

II 
I 

I 
'-

APPENDIX F 
Groundwater Field Measurements 
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MONITORING WELL FIELD DATA SHEET 

Field Personnel 

Total Well Depth (from top of casing) 

JobNo. /CfC,c/~-ooz 

Location Eescn c,-t..., .A1u 

Well No. Mw· lOt 

Date P,pr ,· I ((;,. /99 6 

~ /. 3 feet 

Depth to Water Surface (from top of casing) (g. S8 feet 

Height of Water Column s 7 2 feet 

Volume of Water Column (height x 0.163) /,:,1 gallons 

Well Specific Tempera~ure pH 
Volumes Conductance 
Purged 

Units 
.M, ( rz·.Vt.~o;. · 6F standard units 

1 
63. c:; ·7o 6 L(. /C' (-. -7 

2 
712 cd . .:s 7 .. q; 

3 
7 f I Ct. 8 7. OS 

4 lr 4· C).o ?.o7 
5 

6 

7 

8 
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MONITORING WELn FIELD DATA SHEET 

Field Personnel 

Total Well Depth (from top of casing) 

Job No. /'fctt./5- Oo "2 

Location & 4 7l C; t7 M a 

Well No. Jh (.J - I 0 d 

Date A per I 1]. lt:tCfo 
I 

2G- ~ feet 

Depth to Water Surface (from top of casing) ~C.•· I ( feet 

Height of Water Column c. 6 3 feet 

Volume of Water Column (height x 0.163) /.08 gallons 

Well Specific Temperature pH 
Volumes Conductance 
Purged 

Units 
fr'l:.(' (?J;VJA()~ OF standard units 

1 
C"/5b" 5 '-/ 9 7- dD 

2 c; t./ J 53· 3 "1- -;; 7 
3 crsc:; 5 (. ;) 7-;; ~ 
4 

95(: 5 d- ( I. c}5 

5 q r:.s 5:J-7 /.;) c, 

6 

7 

8 
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MONITORING WELL FIELD DATA SHEET 

Field Personnel 

U Pv~lf\:lC7o.~ 
/h. SLA...)t:/lso/\ 

Total Well Depth (from top of casing) 

Job No. /'11c./3- 002 

Location {;=4<? 1/. C,- (:
7 

;Vl 0 

Well No. Mtb J - I 0 3 

Date Af>r./ (7 !9'1o 
( I 

{ R- 1_ feet 

Depth to Water Surface {from top of casing) f/.<=12 feet 

Height of Water Column c,·.'ie feet 

Volume of Water Column (height x 0.163) /. ()6 gallons 

Well Specific Temperature pH 
Volumes Conductance 
Purged 

Units 
f./1, c: rvMk c;) oF standard units 

1 

r; Cf5 6c~·· () 7-0(J 

2 6-7 7 5 g. c.( 7.c's 
3 7cc, G ·7 7 scr. d 
4 

5 

6 

7 

8 
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MONITORING WELL FIELD DATA SHEET 

Field Personnel 

Total Well Depth (from top of casing) 

Job No. (99{3 r Oo (; 

Location E4 c,-t., ,.117 0 

Well No. Mv..J- I o'-1 
Date Aoc I I 7 179o 

F , I 

I q. q feet 
I') 

Depth to Water Surface (from top of casing) t;;;. d l feet 

Height of Water Column 7-<63 feet 

Volume of Water Column (height X·0.163) (. ;;cf gallons 

Well Specific Temperature pH 
Volumes Conductance 
Purged 

Units 
tyl, c IDM k; ~ OT- standard units 

1 

, ). '"' 5 Go(; (.. 8Cf 
2 

ld-e:d sg, 7.oo 
3 CG f)-o3 ~ -· 3 7.cJ3 
4 

57-l (J05 7-o' 
5 

57-o I Jd d- (;. q.s 

6 

7 

8 
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MONITORING WELL FIELD DATA SHEET 

JobNo. /?7r/3-oo? 
Location E,41L C; l 7 MG 

Well No. tV\W - I OS 

Date Pur. I (C.. 17 96 
r • 

Total Well Depth (from top of casing) l7· 3 feet 

Depth to Water Surface (from top of casing) to ds feet 

Height of Water Column 7. OS feet 

Volume of Water Column (height x 0.163) /. I 5 gallons 

Well Specific Temperature pH 
Volumes Conductance 
Purged 

Units /r1 i ((2),'V\ka·s op standard units 

1 
985 5'· I b·71 

2 I 3 q 7 sc .. o 6-7?: 
3 

13o'-l Sb"-5 c:. 8 3 
4: 

()7( 56.{ 6. 78 
5 

f J-c, 7 55-7 ~~ ~:]Z 
6 

f J ( d. 56~0 c.£<-f 
7 

ld-J-8 s s~ 7 6.go 
8 

------ ··--·--···· ---·· 
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MONITORING WELL FIELD DATA SHEET 

Field Personnel 

U. fur:r .k~ 

Total Well Depth (from top of casing) 

Job No. /'19¢3- 00?... 

Location &4J, C>r~, t17o 

Well No. trJu > · IQG 
I 

Date Apt I l '~.. 17 ro 

I/. 3 feet 

Depth to Water Surface (from top of casing} 9-58 feet 

Height of Water Column ). )2 feet 

Volume of Water Column {height x 0.163) 1.25 gallons 

Well Specific Temperature pH 
Volumes Conductance 
Purged 

Units 
;Y7. ('fl; ;'A~ .:. ; OF standard units 

1 

115 3 5;).'( r;·. 6 7 

2 
1!8( 5;;. r C. bC) 

3 
5;). d 12 2 z ~.(.o 

4 
f z 3 7 5).) b. 62 

5 
12 2 5 5d-~ b·b( 

6 

7 

8 
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MONITORING WELL FIELD DATA SHEET 

Field Personnel 

1J. fur,·,~--

Total Well Depth {from top of casing) 

Job No. /f'ty:J- 0 Q 2 

Location Fc 4 1. C,·{.., , Allo 

Well No. M c..u- I o·] 

Date Apr; I /(, 177o 
f I 

l /- 3 feet 

Depth to Water Surface {from top of casing) 5-J~ feet 

Height of Water Column 12-08 feet 

Volume of Water Column {height x 0.163) /. 9 7 gallons 

Well Specific Temperat~re pH 
Volumes Conductance 
Purged 

Units 
fh,·c:rC'M~o:. 

op standard units 

1 s·s. 3 /-11 /C)C1C 
2 

789 5/. 3 7-a 
3 

187 so.? c. Cj~ 
4 

975 50-Cd ~-93 

5 

6 

7 

8 
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-- --- - .. MEiviORANDUM 

Dot~: Octob~r 2, 1980 

To: Bob Schreiber 

From: Burt McCullough OCT 8 1980 

. Subject Westlake Landfill 

Westlake Landfill, located in Bridgeton Missouri (St. Louis County) has been 
the subject of recent inquiry. This landfill began operation prior to state 
regulation. As far as our records show, this landfill first opened in the 
mid-1960's. Part of the landfill lies in an old quarry and part of the land­
fill lies in the Missouri River floodplain, apprcximately 1~ miles from the 
river. Witnesses to this operation, when the area of the landfill which lies 
in the floodplain 1o:as in operation, note that the fill area was often actually 
beneath the level of the w~ter table. According to file materials fro~ 
Missouri Geological Survey, it is "highly probable that leachate from th~ 
landfill is entering the waters of the Missouri River ••• " Leachate from 
the old quarry area of the landfill is collected and hauled to }~D treat=ent 
plants. Construction of onsite treatment facilities is underway. About 48,000 
gallons of leachate per day is currently being collected. 

Aside from normal landfill materials, there are chemical industrial wastes and 
radiologically contaminated materials deposited in this landfill. The chenical 
wastes, that we know of, include about 4,000 tons of residues fro~ the production 
of insecticides and herbicides. These pesticide wastes were deposited by 
Chevron Chemical Company. Also included in the chemical wastes are waste 
materials from ink manufacture and from the manufacture of glue. Among the 
chemical wastes that we know of in Westlake Landfill are: 

waste ink 
esters 
halogenated 
oils 
heavy metals 

pigments 
alcohols 

intermediates 
wastewater sludges 
asbestos 

oily sludges 
insecticides 
aromatics 

herbidices 

Besides chemical hazardous wastes, in Westlake Landfill, there are radioactive 
wastes. During early 1973 Cotter Corporation buried radioactive Barium 
Sulfate Slag material and radiologically contaminated building rubb~. There 
are approximately 9,000 tons of this material which contain about.-7~ tons 
of natural Uranium. In October, 1977, an aerial radiological survey was don~ to 
determine the location of th~ burial of this contaminated :naterial. The report 
from this survey indicates that there are two burial sites. One is in the 
center of the old quarry area, and the other is on the edge of the floodplain 
area Which borders adjacent farmland. The U.S Nuclear Regulatory Commission 
has contracted Radiation }fanagement Corporation to do ~~tensive on-site 
radiological ~urveys which include Rroundwater analysis. core sampling, test 
boring, and other tests as deemed necessary. The NRC"·has given DNR verbal 

los~ph P. T~osdaltz Governor Division of Environmental QL!c~itv 
Fred A Lcfser Director Robert J. Schreibsr Jr., P.E. Director 



Westl~ke L3ndfill continued 
Page 2 
October 2, 1980 
To: Bob Schreiber 

permission to utilize the monitoring wells which Radiation Management 
Corporation will be digging, in order that DNR may test for the presence of 
chemical hazardous wastes. 

There is little known about what went into Westlake Landfill prior to State 
regulation. Analysis needs to ·be done to determine: 1) what wastes are 
deposited in 'Westlake Landfill, 2) if any of these pol'lutants are leaving 
the landfill via groundwater, and 3) what threat does Westlake Landfill pose 
to drinking water·supplies. 

cc: 'Fred Lafser 
Ron Kucera 
Jim Long 
Robert Robinson 
Bob Miller 
Tom Doan 

• 

• 



3.~~0 ~t. ~~uie County 
'-!e~t L.:1ke !)c:"tolition Landfill 

~ctohE'r '31, 1977 

~. :·rilliar.t Cannev 
TJest !.:-.":<! L:!"!·~fill, lne. 
!tt. 1, :SOx !."~ 

Bri~!"eto:1, "" F.3044 

Dear !".r. Cenney: 

~f( 

I£C£JY!!::, 
Nov 2 1977 

IUU.Au Of 
8aUD w~ AW~CotoGIM!Nt 

Th.iq is tr- f-.,11~· un -on the insnec:ti"'n of. tl-a ~1e,;t l.JlkP. Del"tolition 
Lan~~c:t!l l"'T". f'lc~~~~r 4, 1"77., ~ '! T:",.,!""!~c~t~ti·.rp of t,P ''issouri 
TlCT'~: :::; ::~·t. _,c ·~~tli"!':l.~ -:.:"'~~t'T'~t'!!""l' f.~ :'. r-:- .. •• 1 .. nt:' t'1-t.~ irF.ncction, 
thr foll~.·t~- 1l~~r.ti~!:tctot'.,, !~~t'.lrss ~r;~ not~~~ nnd rP.c~er.CAtions 
for their r.crT~c:t~o~ nrt: ~ivP.n. 

1. ~:on-~E!!"'olition lnn.!fill vnste includin~ t.--:~stes not even 
aeee~table at ~Rnitarv landfills were bein~ de~osited at 
the ~e~olition landfill site. 

2. ~outi:'\e tec'lni~uP.o; of s~rendi!'.l' #lnd cor ?actin~ the demolitio!!3 
vaRt<!S were not bein~ practiced. 

1. A eono;id~ra~lP. ~ount n~ naint sludvP. in 55 ~allon metal 
d~s han been dis~os~d ot on t~e· site. It app~red that 
the najorit~ o! the paint slu~~e had been ~iAed ~th soil 
and had caused one srea to be •rery odorous and extreiely 
da~. ~either the d~olition cr sanitary landfill should 
be ac:e!~tin~ anv tluantit:T of ~aint or other slud~es. It 
is understood that a ~all amount '!lir,ht ~et into the landfill 
tmc!etected hut, it vas obviouc; th'l t " ~oo~t T\ortion of the sludce 
eoul~ and should b:~ve been tu:--,P·~ .,~·:.1v. •!"!1e!iil!l.te steps 
muo;t be tak<!n to stop all in~:r:i "!f' AP.noqit . ., Cl! sttch c:tte:-i.'lle 
ar.d to i.T".r.''t!diatelv rer.tove sach ~::~tcr!.'lls when the~ RDr.!e hen 
are •l\r.ll)ed. (Section e')-tl.l)lfl (2) (.:\) of the ~iBsouri Solid 
Wastq Rules 3nd ~er.u!ation~ lists the t~es of r.~terials to 
be ~ccented at a de~olition landfill. Enclo~e~ is one eonv 
of t~c ~~les and Re~ulations. 

I, 



. ' 

3.600 :.t. T.ou1s County 
West l:L':e l":~!"'.olitj on Landfill 

October 2~, 1977 

2. 

3. 

4. 

~:ceptance of non-de~otion wagtes has been observed in the 
p:!~t at t~e denolitiou landfill site. It is felt that it is 
a co~b!,at1on of an in.:tdequ~te si~n 11~t1n~ t~~ ~3ste• to be 
nce'!;te:, i~n~e'lu!:t'! inspection of lc3ds c~in~ in ancl a willingn~ss 
to acce~t ~·Jc, "\0!'1-c!er..olitio" '!latar!.:tls ·rhen t~e~~ ,'Jt'<' on d.te. 
~~ct~e~ -~-~.~1, (~) (C) ~ raquir:n ~1~t n list of ~nstes to be 
accer•te>·: L~ 'ac;~l>t'l ~! .,r~-i'len!:lv 'tt "~" ~~ t~ t'~tt'.,!\CCS • ~0 sfPn 

'\..'~S ~~!'':'~,, ... : "t:. eit~'!r 1!!\tt"'t!\CI.'! ft:-~ ~1.T,!~lit1on l:t.n·1f111. A 
si~~ !i~ti~~ t~~ v~s~~ t~ ~e ~~c2~te·~ ~u~t he erecte~ ~t all 
e~tr~~ce~ to th~ ~c~olitton lnn~fill. A re~~on~i~le su~erviao~ 
shou!t! 'he loc.'lte~ on site 'l'o.~O is ~dllin .. tn thoron~hly inspect 
every ln'l~ t~!'t CC'"1.ec.; in snd to rejt!!ct :.1ll non-cie:-tolit:!.on materials. 
Anyo'le c.-tu~ht d~pir.~ non-~e!!tolition \-Tn9tcs s~ould be force.~ to rer:~ove 
such wastcg to a ~ro~er dis~osal fscilitv. The c~bination of 
adv191n~ pr~s~ective ~~e~s of ~rn3t waqte9 are aece~ted via thP. 
landfill si.~n alon~ ~nth a rcsron!;ible su~ervisor ~.mo is kno••la.Z;01ble 
about 1-rhat ~1.:tste:o; c~n an1 cnnnot he .:lccc,te~l shoul~ result in a 
great ~eAuction in non-d~olition wa~tes bein~ dUMped at the d~~lition 
lanJfill. 

It was ohserved that the denolition ~tcrials ~ere beinR dumped at 
the to~ of t~e •. ,orld:n 09 file'!'! of the lrmt:!f'i.ll and for the nost part 
si~ly ~ushe~ over th~ e~~e of the f~c~. Very little compacti~n 
was beinr, Accanplished. It was understC'od that g~e bulky wastes 
sue~ a3 lar~e concrete blocks and t~ee trunks c~nnot be cornpncted 
but, th~ r..:1jority of the other demolition V3stes can be Bl'read 
and co~~ctP.~ in layers around ~·o feet thick on or near a 3 to 1 elope. 
If possible, it is rcc~enced that the de~olition v~tes be d~ed 
at the b.3se of ~rnrldn~ face. Phetr.~r t"~ t~aste~ are dUI:'tJ)ed at :he 
top or base of the "'•or!dn;r face, evcrv e~fort "-C.St ~e cade to S'!'t'eod 
and cor.?nct t11e deoolition waste!; inA.l~vcrs not to e:"tcced tvo (:!) 
feet as 1'1\lC~". 3.9 prac:tlcal frO':'l the Stl'I.'!'H~noint of' the s:!.:e aud sha?e 
of the ~at~r13l~. If a load is ob~erved containin~ larr.e materials 
tf\.:lt couU hin<'er the 'Dt'O'!'er CO:"T')ncti~"'l of othP.r ~emolition wastes, 
it sho•J!.•.' he du'"!';')cd v~are i~ c3n be ~ore easilv handled insteati of 
vitb th~ ot~cr ~:asteA. Seetio~ 80-4.010 (12) (C) 1 requires thnt solid 
waste hanclin~ equi~~ent shRll be ca~ahlc of : I 

1. 

2. 

3. 

Spre!l~inr, end co:npactinr. t!le solid wastes accel'ted 
in layers no more than two feet thick, vhen ,rac:tical 
from •ize and shape of the waste material, while confining 
1t to the •~allest ,raetical area. 

Compact the solid waste to th~ smalle~t practicsl volune. 

Place, spread and COMpact the cover material as much as 
practical. 

AD extensive aalvage operation vas beinr, run at the d~lition 

' I 

1-, 
f 

I 
f 
; 



/ 
3.6,~ St. Louis County 
Vest Lake Deno11tion Landfill 
Pasr;e 'i'hree 

.. , . 

·. 

-·-~: . -··· - -·oc~ober 31. 1977 :. . ... - -- -· --. ---

.• 
·- ....... 

. ~: 

' ... - "'.5 •. 

~-~ _.,_ - . '· -· 

. ·. 

.. -·r· 

., .. 
~.landfill ~~inly for the collection of ~eta111e objects. 
·It wa~ understood that the aal'~~ed naterials are hopefully 

·· renf'ved fro~ the site the same ·~:.v t!6ev Rre collected. The 
landfill ~~st bo co~enrled for ~1e ~tensive salv~ge opera­
tion hue, evary effort :"IUS~ ht! :'l."tt~e to ranove the salvaged 
cateri~~ J~ily or to kee~ ~l~ nc~:ly ~tore~ on site • 

It "~.:s o;,~~n·~..! tl:at the rl!q~.ti :-~: t-Y~l·!e (!:) inc~es of. weekly 
co·1~r ::.:.:tt;!rial !1:.~~ ~aen nr-?11·~·1 "~~ ;::1:.:- t,ccn p!'ope:-ly co~llcted 
any :1re1.5 t~:.:\t have bean urO'.l'.:tlt ~p to final ::radc S~\Oulc! 
cont.'lin !in..1.l cover c:onsistin~ of at least ~,o feet of eonpacted 

.. so;,l a~J ~a properly seeded. 

:, 

If.you ~,~c any q~estions c:oncernin8 t}.e above c~ents and rec:ornr.endat1ons, 
please feel free to 1;ive us a call at our St. Louis Office. Reinspections 
will b~ ~~de to ins~Jre that any non-demolition caterials are not hein~ 

. , . ·•cce;>ted :tnJ the :1ate:-i~ls accepted are heinz ;»roperly compacted • 
•. r ·l·. .. .:. ·: 

; ..... """'!·.!' 

------· --- Earl F. J!l)lt.c..:raewe:_, ?.E. 
·~--"lC- •-·,- · R.e~ional A.joinist'r:ltor 
.;, -~ .' ··.: ·.···St. Louis RE~icnal Office 
r;,_._ .. . . Departzlent of ~;atural !tesource 
; ·-.,;:! ~ ... ! • -:: 

-.! 
-. ·.. ,·: I J 

·-I ,-..:>. - ... ,. -
~: · ., . · .:-..: D'!i/hS/lb 

---- .. - CC: Earl Breacon 
2337 Tele1~raph 'Road 
St. Loais, :~c 

-· SUB!!Il"!'Z:n BY: 

t.=f~ Sf~ 
. ~ .· ,.., Cr.!l-
~ud Stein . ·. ···· 
Inviror~e~tal !n~ineer y· 
St. Louis Rezional Office 
Depart~e~t of Natural Resources 

. 
. . 
: I 

-·--~·---·~----·-
St. Louis County Health Department 
CO,Si~ , I __ .... --·· -- ·- -- -~-- -

: ' , .... : . .... ._,. '. 

. . .... -_ ~·, .... 
/ . 

·' 4 • ~·-· •• ., 
'!' .• ; .• 

.. . .. . 
... • .. lo. • .. -~ .... \' ·;.\,·. :. ''.. -~ . . , ........ · ·J· •.... 

-. .: )! . --~1 '::. - .... ·'" .. , ... , . · , , , , I : .. ~ 

· .. 
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/ 
MISSOURI DEPARTMENT OF NATURAL RESOURCES 

DIVISION OF ENVIRONME"'TAL QUALITY 

DEMOLITION LANDFILL SURVEILLANCE RECORD 

Date: /0- L{-77 Days/Week Open: ___ b:;..._------~-
Name of Demolition U.ndfilk flJest La1e. ~~ fl C'. /Jemo/ilz'(/}'\ /..vtu;(f/1 / 
Permit No, ;J. I 8 '703 County, ;sf. Lt:ru.~ eo lL ~ 
Owner: ~ [,t;_t Operator: ~ t::J/.J tt-c:£M1-. 

Address: Address: 

• 
I. Special Conditions and Approved Modifications 

A. Are there any special conditions or approved modifications of the satisfactory compliance subsections of 
the rules and regulations? (e.g. impermeable barrier, limited excavation, exceptions to weekly cover re­
quirements) 

-----Yes __ '>(.'-="""'-- No 

B. Is the demolition landfill operation in compliance with the special conditions or approved modifications? 
(If "No," describe violations under "REMARKS.") 

II. Check Types of Waste Accepted 

------- Yes No 

INDICATED ON 
PERMIT APPLICATION 

REPORTED BY 
OPERATOR AS OBSERVED 

Demolition and construction waste ..........•...••.•... ·t-----------+------+--')(:.~-:------1 
Brush and untreated wood waste .••....•••.••••••••.... ·t-----------+------+---:~~?-·--1 
Tires •...•..••..•••..•....•.•••.•...••..••.•••.•••••.. ·t----------+------+--X.,c.....;.:::.....--1 
Inert Plastics ..............•..•.•••••..•....••....••.• ·t--------+------+------1 

ntoit AA,_itA.._ 61.-td~tl ~~ 
Of'iER WASTES (SPECIF'Vl(j j 

Ill. Remaining Life of Landfill 

A. Estimated average volume of compacted solid waste received. 
----- (tons, yards/day, week) 

B. Estimated volume of remaining landfill covered by approved engineering plans. 
----- acre feet 

·~-~8- 11176 

X 



IV. ·Satisfactory Cnmpliance Subsections Regulations 80-4.010 
Check all sut ;tions: SAT- Satisfactory; UNS- Unsatisfactory. (If necessa escribe "UNS" violations"' 

~ 

under "RemarKs.") 

ION SATISFACTORY COMPLIANCE SUBSECTION SATISFACTORY COMPLIANCE 
R OPERATING PROCEDURE SAT UNS NUMBER OPERATING PROCEDURE 

SOLID WASTE ACCEPTED OO> IESTHEncs (e~~atinuedl 

lauMe sanatary landhll technaQues of sprea:tan& and c~mpactana )< solid waste slllll be used as much as practacable to disoose of 
solid aste in a demolition landfill. 

(10)(C)4 Salva&ed ma!e111ls re~u:J..dail'[. stare~eEiy acctp· 
table manner. ~I (j',.(. (. '..Je 

(11) COVER MATtRIAL .. A list of wastes to be accepted sill II be displayed promanenUy at t< tile site entrance. 
01 )(Cll Twelve (12) inches compacted soil cower 1111terial applied at lust 

once every seven calenaar days. 
I) ~A Slt UCLIKIED (ll)(C)2 final cover of ·at least two 12) lett compacted soil applied on all 

1 A responsable superva~or shall be present 11 the disposal aru 11 !·)< 
111 tirnes when the area as open to receave waste. 

[.eluded wntes deposited removed to an approved disposal site. "'-,( 

completed areas. 

(12) COMI'ACTION 

(12)(C)IA Sohd waste spread in Ia yers not to e1ceed two (2 l feet as mucllas 
iiTt SELECTION practical. 

S.te accessable by all-weather roads. ~ (12)(Ci1B Solid aste compacted to smallest orubcal volume. 

R QUALITY (12)(C)IC Cover materoal compacted as much as practacal. 

l Surface water courses a~d runot: utisfactorily diverted from the 

!)( landfill. Demolition landfall constructaon and eradine to promote 
rapid sur!ace water runoff without e1cessave erosaon. 

(12)(CJ2 EQuapmentavailabte and cperated to spread and compact the sohd 
waste as receaved or at least when the accumullled waote ructres 
200 cubic yards. 

Decomposable solid wntes depos&ted above predicted ma1imum I)( water table 
(12)(C)3 No sohd waste disposed of in water whtre the water interfered woth 

spreadine and compactane or wttere the water is causane a mas-

UALITY quito problem. 

No open burnine wathout written permissaon from the aeency hav· ~ 
ing jurisdiction. 

(13) WEn 

(13)(C)l Fire utin&uishers provaded on all eQuaoment 

AS CO!ITP.OL (13)(Cl2 Provisions lor utan£uasn•r.& fires an waste. equapment or strut· 

Decomposataon eases adequately vented to prevent dancer to occu· ~ par.ts of adjacent property. 

lures. 

(13)(Cl3 Scaven&•ne prohabated. 

Gases vented to prohabat uplosive or toxic accumulauons. ~ (13)(C)4 Controlled access hmited to operatane hours. 

IRS (13)(C)5 Traffac control signs provaded. 

Vector control programs implemented when necessary. I~ (13)(C)6 Oust control adequate. 

:STHETICS (14) IECORDS 

litter collected and compacted anto cell be uhlazed daily. ~ (14)iC)IA Records of complaants and major problems. 

Wastes easily moved by wind covered as necessary. v (14)(CHB Records of dates of cover matenal apohcation. 

l On-site weeetahon and natural wandbreaks beine utilized for litter ~ control and aesthetac appearance 
(14){C)IC Records of vector control efforts. 

(14)1C)IO Records of dust and litter control efforts. 

(IC)(C)IE Records of quantaty of waste receaved. 

(14)(CI2 Records of tocanon of aeneral types oi wastes ana lifllth of fill. 

V. Operation Proceeding in 
"Remarks.") 

Accordance With Approved Engineer Plans? (If "No," describe violations under 

)<.. Yes 

BY 

'. 

SAT UNS 

~ 

~ 
1/< 

~ 
~ 

I~ 

rf 
)<. 

-

~ 
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TABLE I - Results of Analysis of Leachate From 
Westlake Landfill, Incorporated (1/23/78) 

PARAMETER 

1. pB (Std. Units) 

2. Specific Conductance ()lmhos/cm) 

3. Alkalinity as caco3 (mg/1) 

4. Acidity as caco3 (mg/1) 

5. TOtal Solids (mg/l) 

6. Suspended Solids (mg/1) 

7. Volatile Suspended Solids (mg/l) 

B. Grease (mg/1) 

9. Chemical Oxygen Demand (mg/1) 

10. Total Organic Carbon (mg/1) 

11. Phenol (mg/1) 

12. Fluoride (mg/1) 

13. Chloride (mg/1) 

14. Cyanide (mg/1) 

15. Kjeldah1 Nitrogen as N (mg/1) 

16. Sulfate (mg/1) 

17. Sulfide (mg/1) 

18. Surfactant (MBAS) (mg/1) 

19. Chromium (mg/1.) 

20. Copper (mq/1) 

21. Iron (mg/l) 

22. Lead (mg/1) 

23. Nickel (mq/1) 

24. Zinc (mg/1) 

CONCENTRATION 

6.0 

3170 

475 

415 

4030 

392 

223 

56 

3820 

1090 

l.q2 

0.5 

330 

<0.1 

83.2 

sao 

<0.1 

0.5 

<0.5 

1.60 

31.0 

<0.5 

. <0.3 

10.8 

• 
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WESTLAKE LANDFILL 

Classification: Class II, Priority 2 

Site Name: Westlake Landfill 

Address: Bridgeton, MO 63042. Between Old Rock Hill Road and New 
Rock Hill Road east of Earth City 
T 46 N, R 5 E, St. Charles Quadrangle 

Waste Type: Organics, inorganics, solvents, pesticides, heavy metals, 
acids, bases, plating wastes and radionuclides 

Quantity: Unknown 

Site Description: 

The site is an active landfill on the Missouri River floodplain in St. 
Louis County. The site has been reduced to two areas (see attached legal 
description): 

Present Owner: William McCullough, President, Westlake Landfill, Inc., 
Bridgeton, MO 63042 

Environmental Problems Related to Site: 

The site is an active permitted landfill which in the past accepted 
unknown quantities of hazardous wastes. Excavation at the site in the 
past reached the same depth as the groundwater. Unknown quantities of 
hazardous materials have been deposited in direct contact with 
groundwater. There is potential for contamination of groundwater and the 
Missouri River which is less than one mile away, directly west of the 
site. 

Remedial Actions at Site: 

The site was surveyed prior to expansion in order to separate the 
demolition fill area from the area identified as containing hazardous 
materials. 

Area of Concern Related to Site: 

The average natural ground elevation is 435 to 440 feet with groundwater 
at a shallow depth. The alluvium underlying the river is one of the most 
important aquifers in the state. Consequently, if contamination is 
occuring from the landfill, it is threatening a vital aquifer resource. 

General Geologic and Hydrologic Setting: 

LOCATION: Longitude 90 26' 45"; latitude 38 46 1 1511
, St. Charles 

Quadrangle. 

The landfill has been in existance for more than twenty years. For 
most of that time period, landfilling has occurred on the Missouri River 
floodplain. Landfilling also has taken place in a limestone quarry 
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adjoining the floodplain landfill. The quarry is in the St. Louis 
Limestone which is present along the eastern slopes of the Missouri River 
floodplain. 

The early portion of the landfill operation included excavation and 
filling below the floodplain and into the groundwater of the Missouri 
River aquifer. Subsequent landfill operations generally were confined to 
filling above the floodplain surface and also in the adjoining limestone 
quarry. Except where operational procedures cause outbreaks of leachate 
to occur in the quarry or runoff water to drain into the quarry, there was 
no evidence of significant amounts of groundwater from the alluvial 
aquifer entering the limestone. For the most part, the recharge, quite 
limited to begin with, would be from the bedrock adjoining the alluvium 
into the Missouri River aquifer rather than the aquifer recharging the 
surrounding bedrock. 

Groundwater monitoring indicates contaminant movement into the 
alluvial aquifer in a generally northwesterly direction. However, such 
monitoring to date is-inadequate to verify this indication or to 
adequately characterize the nature of the alluvial aquifer in the vicinity 
of the landfill. 

The Missouri River floodplain sediments consist of 15 to 20 feet of 
silt loam to very silty clay having moderate to high permeability. The 
groundwater table occurs at depths of 15 to 20 feet below floodplain 
level. Fluctuations of 5 to 15 feet occur during periods of high water 
levels when there are prolonged wet seasons that affect the Missouri 
River. Local wet or dry periods cause little effect other than recharge 
directly through the landfill. This may be the most significant risk 
posed by the Westlake Landfill, the poor soil covering procedures that 
apparently occurred during landfill operation. 

Beneath the silt loam, very silty clay surface soil of the alluvium, 
the Missouri River alluvial sedim~nts are characterized by a general 
increase in grain size associated with increasing depth. The sand 
increase becomes noticeable at depths of 20 to 30 feet with the percentage 
of gravel beginning to occur at depths of 30 to 40 feet. These coarse 
sediments, plus the large and perennial recharge of the river, cause the 
alluvium to be one of the major and most important aquifers in the state. 
Consequently, if contamination is occurring from the landfill, it is 
threatening a vital aquifer resource. 

Public Drinking Water Advisory: 

There are no public water systems located in the immediate vicinity of 
Westlake Landfill. However, the site is less than one mile from the 
Missouri River, which is the water source for St. Louis County Water 
Company's North Plant. The intake for that plant is about eight miles 
downstream from Westlake Landfill. Should contamination from the site 
reach the Missouri River, the downstream public water system could be 
affected. 

Private wells located near the landfill may also be susceptible to 
contamination. 
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Health Assessment: 

The Westlake Landfill site has been found to be contaminated with 4000 
tons of chlordane, trichloroethylene and toluene, and 7000 tons of low 
level uranium ore wastes. 

Chlordane is a broad spectrum insecticide that has been observed to cause 
the following symptoms: blurred vision, confusion, ataxia, delirium, 
coughing, abdominal pain, nausea, vomiting, diarrhea, irritability, 
tremors, convulsions, anuria, and cancer in laboratory animals. It 
attacks the central nervous system, eyes, lungs, liver, kidneys, and 
skin. TCE or trichloroethylene is an animal carcinogen and is also 
capable of causing the following symptoms: irritation of the eyes, nose 
and throat; dermatitis; headache, dizziness, vertigo, tremors, nausea and 
vomiting, irregular heartbeat, sleepiness, fatigue, blurred vision, 
unconsciousness, and death. Damage occurs to the respiratory system, 
heart, liver, kidneys, and central nervous system. Toluene has been 
observed to cause irritation of the eyes, respiratory tract, and skin; 
dermatitis, ~eadache, dizziness, fatigue, muscular weakness, drowsiness, 
lack of coordination, staggering gait, skin paresthesia, collapse and 
coma. 

Uranium is reported to cause adverse health effects in two ways: toxic 
chemical effects including damage to the kidney and liver, pneumoconiosis, 
pronounced changes in the blood and generalized injury; and radiation 
effects including lung cancer, osteosarcoma, and lymphoma. 

Analysis of the rates of fetal death, low birth weight, and malformations 
for 1972-1982 showed no rate for the area significantly higher than the 
state average. 

A well survey and water sampling has been completed, and an exposure 
questionnaire is presently being administered to selected residents near 
the site. This investigation by the Missouri Department of Health has 
found there are only four wells still in use in the area that are 
downgradient from the site. One is used only occasionally and one is not 
used for potable water at all. None of the wells sampled had detectable 
amounts of any of the chemicals disposed of at the site. None of the 
residents questioned so far appeared to have any adverse health effects 
caused by materials disposed of at the site. 

Based on available information, a health threat exists due to the toxic 
effects of chemicals and low level uranium wastes buried at the site, and 
the possibility that off-site migration of these materials might occur. 
While there is no evidence of past or present exposure, the potential for 
future exposure exists based on the possibility that off-site migration 
might occur. Sampling and corrective containment and diversion should 
continue at this site until risk to the public health can more accurately 
be determined. 
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WESTLAKE LANDFILL 

Classification: Class III, Priority 14 

Site Name: Westlake Landfill 

Address: Bridgeton, MD 63042. Between Old Rock Hill Road and New 
Rock Hill Road east of Earth City, St. Louis County 
T 46 N, R 5 E, St. Charles Quadrangle 

Waste Type: radionuclides 

Quantity: 7000 tons of low level uranium ore wastes 

Site Description: 

The site is part of an active landfill on the Hissouri River floodplain in 
St. Louis County. 

Present Owner: Westlake Landfill, Inc., 
Bridgeton, MO 63042 

Environmental Problems Related to Site: 

The site is an active permitted landfill which in th~ pnst accepted 7000 
tons of low level uranium ore wastes. F.xcavntion at thP- site in the past 

·reached the same depth as the groundwatnr. There is potential for 
contamination of groundwater and the Missouri River which is less than one 
mile away, directly west of the site. 

Remedial Actions at Site: 

The site was surveyed prior to expansion in order to separate the 
demolition fill area f-rom the area idP.ntified as contnining hazardous 
materials. 

The Missouri Department of Natural Resources is the lend agency for this 
site. 

Area of Concern Related to Site: 

The average natural ground elevation is 43"i to 440 fP.I't with groundwater 
at a shallow depth. The alluvium underlying th!' river is one of the most 
important aquifers in the stAte. ConseC')IIP.ntly, if contamination is 
occuring from the landfill, it is threatening n vital aquifer resource. 

General Geologic and Hydro~Qgic SettJBg: 

LOCATION: Longitude 90 26' 45"; latitude 38 46' IS", St. Charles 
Quadrangle. 
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The landfill has been in existence for more than twnnty years. For most 
of that time period, landfilling has occurred on the Missouri River 
floodplain. Landfilling also has taken place in n limestone quarry 
adjoining the floodplain landfill. The quarry is in the St. Louis 
Limestone which is present along the eastern slopes of the Missouri River 
floodplain. 

The early portion of the landfill operation included excavation and 
filling below the floodplain and into the groundwater of the Missouri 
River aquifer. Subsequent landfill operations generally were confined to 
filling above the floodplain surface and also in the adjoining limestone 
quarry. Except where operational procedures cause outbreaks of leachate 
to occur in the quarry or runoff water to drain into the quarry, there was 
no evidence of significant amounts of groundwater from the alluvial 
aquifer entering the limestone. For the most part, the recharge, quite 
limited to begin with, would be from the bedrock adjoining the alluvium 
into the Missouri River aquifer rather than the aquifer recharging the 
surrounding bedrock. Near the bedrock quarry pit, however, the potential 
exists for ~raining some alluvial water into this sump. Apparently, the 
pit is dewatered on a continuous basis with the wnter pumped to discharge 
in the alluvial setting. Groundwater monitoring indicates general 
movement of the alluvial groundwater to the west nnrl north. 

The Missouri River floodplain sediments consist of 15 to 20 feet of silt 
loam to very silty clay having moderate to high permnnbility. The 
groundwater table occurs at depths of 15 to 20 feet helow floodplain 
level. Fluctuations of 5 to 15 feet occ11r during periods of high water 
levels when there are prolonged wet seasons that affect the Missouri 
River. Local wet or dry periods cause little effect other than recharge 
directly through the landfill. This may be the most significant risk 
posed by the Westlake Landfill, the poor soil covering procedures that 
apparently occurred during landfill operation. 

Beneath the silt loam, very silty clay surface soil of the alluvium, the 
Missouri River alluvial sediments are characteri~ed by a general increase 
in grain size associated with increasing deptl1. The sand increase becomes 
noticeable at depths of 20 to 30 feet with the percentage of gravel 
beginning to occur at depths of 30 to 40 feet. These coarse sediments, 
plus the large and perennial recharge of the river, cnuse the alluvium to 
be one of the major and most important aquifers in the state. 
Consequently, if contamination is occurring from the landfill, it is 
threatening a vital aquifer resource. 

Public Drinking Water Advisory: 

There are no public water systems located in the immediate vicinity of 
Westlake Landfill. However, the site is less thnn one mile from the 
Missouri River, which is the water source for. St. Louis County Water 
Company's North Plant. The intake for thnt plant is nbout eight miles 
downstream from Westlake Landfill. Should contamination from the site 
reach the Missouri River, the downstream puhlic water system could be 
affected. 
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Private wells located near thP- lanrlf.i 11 mny nlso h~ susceptible to 
contamination. 

Health Assessment: 

Uranium is reported to cause adverse health effects in two ways: toxic 
chemical effects including damage to thP. kidney and liver, pneumoconiosis, 
pronounced changes in the blood and generalized injury; and radiation 
effects including lung cancer, osteosarcoma, and lymphoma. 

Analysis of the rates of fetal death, low birth weight, and malformations 
for 1972-1982 showed no rate for the area significantly higher than the 
state average. 

An exposure assessment including a well survey, water sampling, and an 
administrative exposure questionnaire wns completed for the site. This 
investigation by the Missouri Department of Health has found there are 
only four wells still in use in the aren thAt arc downgradient from the 
site. One is used only occasionally and one is not used for potable water 
at all. None of the residents questioned appeared to have any adverse 
health effects caused by materials disposed of At the site. 

Based on available information, A health thrP.nt exists due to the effects 
of low level uranium wastes buried at the site, and the possibility that 
off-site migration of these materials might occur. While there is no 
evidence of past or present exposure, the potentinl for future exposure 
exists based on the possibility that off-sitn migration might occur. 
Sampling and corrective containment and diversion should continue at this 
site until risk to the public health can more nccurately be determined. 
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>' 

1942-19ffi 

EARLY 19C6 

r£W13ER 29.. 1966 

J' \RY 1967 

ORIGIN OF Jli1TERIAL 1\ND IHSTOID'.JJEJJ.CF]SE 

BELGIN coor:D MID IXJtESTIC UIWHUM ORES PROCESSBJ AT rruiNCKRODT.. INCORR:lRATED .. AT 

DESTREHl\N STREET FACILITY ON NORTH SIDE OF ST. lOUIS. AGPHPENT liiTH U. S ... PELGI.AJ'JS 
WA:OOl ORE RESIDUES <DAUGHTERS> RETURNED. Ml\TERIAL \'lAS HELD BY U. S • ., WT fiJT CLAI~el 

BY BELGII\J~ aJJGO. 

AEC-Qt\K RIIXJE OPERATHXiS OFFICE PUT OOT BID PACKAGE TO SELL .. AS LISTED IN BID 

PACI<AGE.. TOTAL ORE RESIDUES OF 117 .. 0~ TONS OF RAFFINATE OR PI\Rilf1 SULFATE eM . 

CD.'ifAINIMi APPROXU1l\TELY 191 TONS OF URJ\NII11. Tl£ 8700 TONS OF &S04 <LEACHED> 

COffTAINUki 7 T(l'IS OF URANIUf1 W\S ITEMIZFJ) AS PART OF THIS PACKAGE. 

aJITINHITAL MHHNG .AiiD Mlll.ING CQ\PAiN .. CHICAGO .. ILLINOIS .. LICB~ 00. Sil\-862 

PURCHASED FRO'l AEC-ORO. THE ORE RESIDUES WERE STORED AT ST. LOUIS AIRPORT. ORE 
RESIDUES htRE fvDVED TO 9200 LATTY AVENUE .. IMUmo .. r11SSOURI. 

LICEi~SE ill. s~t-907 WAS ISSUED TO ffi\H:RCIAL DISCOUNT CORfURATIQ't, CHICAOO., ILLIOOIS 

Allll~IN'.l FOR rossESSIOO OF RESIDUES .. ROOVAL. OF r1JISTURE .. MID SHIR·HIT TO COITER 

CORRJW\TIOi IN CAlUi CllY .. COLOfWXJ. 

aJITii~ENTAL f\UNING AND f11LLING TER11INATED BUSINESS., CQ't~ERCIAL DISCOJ~IT CORroRATHl'J OF 

OIICAGO., lllltDIS., TOOK PHYSICAL FUSSESSIOO OF TI£ FACILITIES AND SlJRCE f1l\TERIAL 
STOCI<Pil£. 

...... ·-. 
~-



DECHlEER 31, 1969 

AlKjUST TO 

OCTO!f..R 1973 

PPRIL 10, 23., NID 

24, 1974 

f'AY 10., 1974 

f{)\lf}ffiER 1., 1974 

00\IE'tEER 13" 1974 

COTTER CORffiRATION, CANON CllY, COLORAOO., LICENSE NO. SUB-1022 PURCI-Lt\SED Pfl1AINING 

SOJRCE W\TERIAL AT LATTY AVENUE. 

COTTER TRI\J~SPORTED FRQ\1 THE LAllY AVENUE SITE 10,763.,41 TONS OF RESIDUE BY RAIL TO ovm 
CITY., COLDRAOO. 48,544,70 TOOS OF RESIDUE PJID SOIL CONTAINING APPROXIr-Y\lELY SEVB~ 

TOOS OF fil\TURAL URANIU'1 \ff TRANSFURTED TO THE \£ST LAKE I.AfiDFILL SITE. 

REGIOO I I I INSPECTION AT W\ZELWDJ., MISSOURI SITE AND CAf'llN CITY., COLDRAOO a=FICE. 

LICBiSEE SUB'1ITS FINAL SURVEY OF LATTY AVENUE SITE TO flf.C LICENSING. 

FINDINGS (f APRIL 1974 INSPECTION BY REGICX~ I I I ARE SENT BY l.£ITER FIU1 AEC I£AIXllARTERS 

TO COTIER CORPORATIOO ADVISING THAT DILUTION MID DISAJSAL OF ORE RESIDUES ARE NOT IN 

lffPING WITH INTENT (f PART 20. NO ITEMS OF NONC0'1PLIANCE. 

ff£ LICB-51Mi lm1INATED LICENSE tll. SUB-1002. 

:...-... 



DAlES 
W\ Y 16~ 17 J NID AUGUST 4J 

19ro 

JANUARY 11~ 1967 

f'ARQ-1 2J AND APRIL 1.. 1968 

NOVH1PER 17 J 1970 

APRIL 10 .. 23 .. & 24 .. 1974 

INSPECTIOO HIST.QR'l. 

LICENSEE 

aJITINOOAL MINING & MILliNG UWANY 
LICENSE NO. ~-862 

-camCIAL DISCOU~IT CORRlRATIOO 
LICB« NO. S"C-~7 

art'ERCIAL DiscaJNT CORRlRATIOO 
LICENSE f() I 9'[ -~7 

COTlER CORRlRATIOO 
LICBN: f{) I SUB-1022 

COTTER CORroRATIOO 
LICENSE NO. SLIB-1DZ2 

FINDINGS 

5 ITEM) OF tU·lca~I.AINCE RE: IW\DEQLIAlE 
POSTING~ WADEQUATE SURVEYS & ftRMISSIBL£ 
LEVEL OF RADIATION IN Lr~RESTRICTED ARfPS 

2 IID1S OF NONCCJ'PLIANCE RE: Fm1ISSIBL£ 
lEVELS OF RADIATIOO IN UNRESTRICTED ARfPS 

AND INADEOOC\TE ffiSTIUG 

2 ITHlS OF NONCCWLIANCE RE: fmr1ISSIBL£ 
LEVELS OF RADIATHl~ IN UNRESTRICTED ARfA) 
Alll INADEGUL\TE SURVEYS 

ONE ITEM OF rmawLII\NCE RE: I~WJE(lll\1£ 
SURVEYS 

D I SffiSi\L OF URANil11 BY D I WTION AND 
BURIAL ARE NOT IN lffi»ING ~liTH IfffENT 
OF AEC REGULATIOOS. NOT CITBl PS A 
NOOCQ"i>LIMCE 

L .... 



crncLUSIONS OF JUNE 22-24, AUGUST 11, 1976 INVESTIGATION 

1. TI£ REfv1AINING ORE RESIDUES AT lATIY AVENUE SITE \{RE MIXED WITH SOIL 
TAANSffiRTED TO THE ~EST ~LANDFILL AS REroRTED BY TI£ LICENSEE DURING --- TI£ APRIL 1974 INSPECiiON. HO\f'vffi1 THE RESIDUE-SOIL MIXTURE IS 
COVERED BY APPROXWAlELY 3 FEET OF FILL AT \'EST lM: l.A"'DFILL INSTfAD 
(f 100 FEET AS REPORTED BY THE LICENSEE. 

2. ENVIROfffi'ITAL SOIL SAMPlES INDICAIT THE PRESENCE OF URMHl11 ORE PROCESS 
RESIDUES ~INING AT THE lATIY AVENUE SliT. PffA-f.JM1'1L\ SURVEYS PERFOPJ'EJ 
BY RI I I PERSOi~NEL AT llit\T SliT ON AUGUST lL 1976 INDlll\lE LEv'ELS OF 
RADIATION IN CER.TAI~ AREAS EXCEEDING THE CRITERIA ESTABLISHED BY THE 
NRC FOR DECONTNUNATION OF LAND APfPS PRIOR TO RB..EASE FOR UNRESTRICTI:D 
USE. 

3. BASED ON RADIATION rvEASUREJfNTS OF THE ~~ITRIAL PRESENT AT Tif \£ST LA~ 
lAMJFIU. NID THE LATIY AVENUE SITE NEITHER LOCATION PP.£SENTS JlN Hi·iEDIATE 
RAD I OLOS I CAL HEALTH WiZARD TO THE PUBLIc I 



. . 

RECQVffNDATIOOS 

A MJRE DETAILBJ ENVIRamiTAL EVALUATiai CF TI£ l.ATIY AVENUE AND THE h£ST 
---~ lJHD FILl SITES SHOI.Jl] BE PERFOPffD. 

CW< RIDGE r'LL\TI(JJAL I..AOORATORY TO PERFO~ THIS EVAI.ll4TIOO. AW REcat'ENDATIOO 
WILL 1[ PASED 00 THE mK RIDGE EVALUATION • 



Chronology of Radioactive Waste 
at West Lake Landfill 

February, 1966 

December, 1969 

July-October 

I United States Government (Manhattan Project) 

.... 
Mallinckrodt (nuclear processing plant) 

Destrehan Street, City of St. Louis 

........ ...... 
Nuclear Regulatory Commission 

(formerly Atomic Energy Commission) 

..... ...... 
I Continental Mining & Milling Co. I 

......... ........ 

I Commercial Discount Corp. I 
...... ...... 

Cotter Corporation 
(a subsidiary of Commonwealth Edison) 

-....... 
I B & K Construction Co., Inc. I 

'1973 ... 
~ West Lake Landfill I 

I 
- 1942-1945 

1966 

1967 

1969? 


